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QUICK  SHIPMENTS  ON 

Ilgair  Unit  Heaters — furnished  with  Vento, 
Aerofin,  U.  S.  Cartridge,  or  high  pressure 
pipe  coil.  WRITE  FOR  PRICES. 


MORE  THAN  5000  Ilgair  Unit  Heaters  have  been  sold  on  more  than  500  dift- 
erent  jobs. 

THE  ADJUSTABLE  DEFLECTOR  ON  ILGAIR  UNIT  HEATERS  is  protected  hy 
U.  S.  Patent  No.  1,295,151. 

ILG  ELECTRIC  VENTILATING  CO. 

2858  N.  Crawford  Avenue 
CHICAGO 
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BELL  TELEPHONE  CO.,  Chicago,  III. 

I'ouv  Fans  <1-  One  Air  If'as/ier 

NICOLLET  HOTEL,  Minneapolis,  Minn. 

.Vine  Fans  d*  Three  Air  Washers 

MITCHELL  SCHOOL,  Denver,  Colo. 

Five  Fans 

CHICAGO  TRUST  BLDG.,  Chicago,  111. 

Fimr  Fans  <1-  Ta-(t  Air  Washers 

CHICAGO  TEMPLE  BLDG.,  Chicago,  Ill. 

Four  Fans  <1-  Tiro  Air  Washers 


ROCHESTER  SCHOOL,  Rochester,  Minn. 

six  Air  Washers 

KNIGHTS  OF  COLUMBUS  TEMPLE, 

Chicago,  Ill. 

Ten  Fans  tic  Five  Air  Washers 

ALLERTON  CLUB,  Chicago,  Ill. 

Fiffht  Fans 

MASONIC  TEMPLE,  South  Bend,  Ind. 

Three  Fans  (not  (‘otnpleted) 

SHERIDAN  TRUST  &  SAVINGS  BANK, 

Chicago,  Ill. 

Five  Fans  (not  eompleted) 


Miiltihlacle  Fan.  This  equipment  Is 
built  in  eomplete  range  of  sizes  to 
properly  eare  for  every  requirement. 


Clarage  Multiblade  Fans  were  selected  for  these  buildings 
by  capable  engineers  and  contractors,  who  fully  recognize 
the  high  efficiency  and  superior  mechanical  features — in¬ 
built  into  this  Clarage  product. 

Self-aligning  bearings  with  felt  washers  to  ^eep  the  oil  in 
and  the  dirt  out,  sturdy  cast  iron  bearing  supports  to  the 
foundation  line,  and  the  Clarage  method  of  casting  in 
machined  metal  flasks  the  steel  tee  arms  and  iron  hubs, 
which  form  the  wheel  spiders,  are  but  three  of  the  out¬ 
standing  differences  between  the  Multiblade  Fans  and 
ordinary  like  equipment. 

Engineers  and  contractors  who  are  working  on  heating 
and  ventilating  propositions  will  find  our  catalog  52  a 
source  of  valuable  data.  Write  for  this  free  bulletin. 
Also  ask  for  catalog  71  on  the  new  Type  V  Air  Washers, 
which  were  specified  and  used  on  the  above  jobs. 

CLARAGE  FAN  COMPANY 

Home  Office  and  Works:  KALAMAZOO,  MICHIGAN 
SALES  ENGINEERING  OFFICES  IN  SIXTEEN  CITIES 
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How  They  Heat  With  Fuel  Oil  On  The  Pacific  Coast 

Notes  on  Present  Practice  in  a  Section  of  the  Country  Where  Oil-Bnrning 

Has  Long  Been  Successfully  Applied 

By  C,  W.  Wright 


Fuel  oils  on  the  Pacific  Coast  average  16°  to 
18°  Baume,  the  fuel-oils  from  the  mid-conti¬ 
nent  section  run  between  22°  and  30°  Baume, 
while,  on  the  Atlantic  seaboard,  the  Mexican  fuel- 
oil  runs  about  12°  to  14°  Baume.  The  heat  value 
varies  from  18,000  to  20,000  B.  T.  U.  per  pound. 
The  lighter  the  oil  the  higher  the  heat  value  per 
pound.  Oil  averaging  20,000  B.  T.  U.  will  weigh 
about  7.5  lbs.  per  gallon,  while  the  18,000  B.  T.  U. 
oil  weighs  about  8.1  per  gallon. 

Efficient  combustion  is  measured  by  the  per  cent, 
of  CO2  in  the  combustion  gas  and  should  average 
above  12%  to  14%.  With  this  combustion  we  get 
a  temperature  of  over  3000°  F.  in  the  combustion* 
gases.  The  fire  should  be  of  a  pale  yellow  or  orange 
color.  This  efficiency  of  over  97%  which,  combined 
with  a  good  clean  boiler  of  good  circulating  con¬ 
struction  and  efficiency,  would  give  a  combined  effi¬ 
ciency  of  at  least  80%. 

Steam  at  5  lbs.  pressure  requires  practically  1000 
B.  T.  U.,  so  for  every  pound  of  oil  consumed  we 
should  get  80%  of  18,000  B.  T.  U.,  or  14.4  lbs.  of 
water  evaporated  into  steam.  This  is  with  feed 
water  at  212°  F. 

The  foregoing  data  and  figures,  which  are  sup¬ 
plied  by  the  Bunting  Iron  Works,  of  San  Francisco, 
California,  are  considered  conservative  as  tests  have 
shown  83°  combined  efficiency  and  an  equivalent 
evaporation  of  15.6  lbs.  of  steam  per  pound  of  oil 
consumed.  If  too  much  air  is  admitted  into  the 
combustion,  the  CO.  reading  drops  to  7%  or  8% 
and  the  temperature  of  the  combustion  correspond¬ 
ingly  drops  down  near  2000°  F.  This  type  of  fire 
will  be  shown  in  the  dazzling  white  combustion 
similar  to  a  Tungsten  electric  lamp  and  is  a  condi¬ 
tion  to  be  avoided.  It  is  better  to  have  a  slight  haze 
of  smoke  from  the  chimney  than  a  white  fire. 

Efficient  oil  combustion  requires  about  200  cu.  ft. 
of  air  per  pound  of  oil  consumed. 


CA5T  JRON  STEAMS  HuT  WATER  BOILERS 


-  Boiler 
I  0  Lbs 
1  Steam 


Rioting  — 

I  E^ival. 
Hot  Woter 


to  evopoteile 

12  Lbs  T 


required  per  Hour  - 

ng  Lbs  of  Water  per  Lb- 

]  M-Lbs.  ]  ISWbs  1 


109.38  I 


aOOO  »4790  I87S0  /|73.08  160-7/  150.00  140.63 

9500  15600  197.92  182.69  169.64  158.33  I48.4» 

Courtesy  American  Standard  Oil  Burner  Company,  Oakland,  Calif. 

Fuel  Oil  Required  to  Maintain  Different 
Evaporation  Rates 
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HOW  TO  FIGURE  A  FUEL-OIL  INSTALLATION 

In  sections  where  the  Fall  and  Spring  tempera¬ 
tures  are  comparatively  mild,  only  a  portion  of  the 
total  radiation  is  necessary.  This  must  be  taken 
into  consideration  when  estimating  as  follows  for 
the  fuel-oil  consumption : 

Example:  Take  a  building  having  4000  sq.  ft. 
of  steam  radiation.  Each  square  foot  of  radiation 
will  condense  14  lbs.  of  steam  per  hour,  with  sur¬ 
rounding  air  at  70°  F.  Then: 

4000 

- =3  1000  lbs.  steam  per  hour  condensed. 

4 

As  shown  previously,  1  lb.  of  steam  requires 
1000  B.  T.  U.  to  make  it.  Then  1000  lbs.  steamX 
1000  B.  T.  U.-1,000,000  B.  T.  U.  required. 

We  now  take  fuel-oil  at  19,000  B.  T.  U.  per  pound 
and  a  combined  efficiency  of  75%  =  19,000  X  75% 
=  14,250  B.  T.  U.  available  and 

1,000,000 

- =3  70  lbs.  oil  necessary  to  burn. 

14,250 


Estimating  the  fuel-oil  at  7.8  lbs.  per  gallon  = 
8  gal.  fuel-oil  per  hour  necessary  to  maintain  4000 
sq.  ft.  of  steam  radiation.  Note  the  4000  sq.  ft. 
includes  mains  and  risers  in  the  piping  system 
which  is  part  of  the  load  on  the  boiler. 

The  foregoing  is  for  zero  weather  conditions. 
During  mild  weather  about  one-half  of  the  capacity 
of  the  plant  wull  be  sufficient. 

PRINCIPAL  POINTS  COVERED  IN  SPECIFICATIONS 

A  western  specification  for  fuel-oil  heating 
usually  reads  that  oil  burners  of  so  and  so’s,  or 
equal,  manufacture  shall  be  installed  to  fire  each 
boiler,  and  goes  on  to  give  the  size  of  the  storage 
tank,  details  of  combustion,  etc.,  which,  in  any  case, 
are  governed  by  the  local  by-laws.  In  figuring  or 
installing  these  jobs  the  following  details  govern: 

The  storage  tank,  unless  otherwise  specified,  is 
standardized  at  5  ft.  diameter  and  10  ft.  in  length. 
This  holds  a  truckload  of  crude  oil.  In  some  towns 
these  are  of  welded  construction,  costing  $100.00. 
In  other  towns,  riveted  construction  is  insisted 
upon  which  brings  the  cost  to  $112.00. 


Conventional  Methods  of  Installing  Oil  Tanks  and  Conneotions 
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The  sidewalk  is  excavated.  Two  rules  govern 
this.  There  must  be  at  least  4  ft.  of  earth  above 
the  oil  tank  and  the  tank  must  be  1  ft.  below  the 
boiler-room  floor.  In  some  districts,  where  sand  is 
encountered,  local  authorities  insist  upon  6-in.  con¬ 
crete  walls  around  the  tank,  but  this  is  infrequent. 
It  is  usual  to  figure  the  cost  of  excavation  and  re¬ 
pair  the  sidewalk  at  anywhere  from  $50.00  to 
$110.00,  according  to  local  conditions,  and  assum¬ 
ing  that  rock  will  not  be  encountered. 

Each  tank  is  provided  with  a  12  in.  x  16  in.  man¬ 
hole,  and,  on  the  better  class  of,  buildings,  a  manhole 
shaft  of  i/t  in.  steel,  with  a  suitable  cover,  is  speci¬ 
fied.  To  the  tank  is  welded  a  4  in.  coupling  for  the 
filling  pipe.  It  is  usual  to  figure  about  10  ft.  of  4  in. 
standard  black  pipe,  with  five  4  in.  threads  and  two 
45°  elbow's,  to  carry  this  over  to  near  the  curb,  with 
a  cast-iron  cover  (costing  about  $2.00),  for  the  pur¬ 
pose  of  filling  with  oil  direct  from  the  company’s 
truck. 

Next  is  a  2  in.  coupling,  with  a  2  in.  pipe  carried 
to  the  sidewalk  level  and  with  cast-iron  cover,  known 
as  the  sounding  pipe.  Most  specifications  call  for 
a  graduated  sounding  rod  to  be  used  here.  There 
is  a  T  on  this  pipe  from  which  a  2  in.  vent  is  carried 
to  the  wall  of  the  building.  It  is  run  up  15  ft.  and 
capped  with  a  U-bend.  In  wooden  structures  it  is 
placed  on  the  face  of  the  wall,  and  in  fire-proof 
structures,  it  may  be  encased  in  the  concrete  or 
brick,  with  a  bend  or  elbows  looking  out  toward 
the  street. 

SUCTION  PIPE  MUST  BE  ABSOLUTELY  TIGHT 

Next  is  a  3  in.  coupling  for  the  suction  pipe.  The 
suction  pipe  is  2  in.  for  small  or  medium  installa¬ 
tions,  and  21/2  in.  for  larger  ones.  This  runs  through 
the  building  in  a  trench  to  the  boiler  room.  It  must 
be  absolutely  free  from  any  sign  of  leakage.  It 
reaches  to  within  a  few  inches  of  the  bottom  of  the 
tank  and  a  caulked  lead  joint  is  made  at  the  3  in. 
coupling.  Should  the  tank  settle,  no  fracture  would 
occur  by  this  method.  It  is  customary  to  cap  this 
pipe  and  test  it  to  20  in.  of  mercury  vacuum  for 
24  hours,  for  the  slightest  leakage  here  would  put 
the  system  out  of  commission.  A  ll^  in.,  or  larger, 
relief  pipe  extends  from  the  boiler  room  back  to  the 
tank. 

The  majority  of  the  heating  contracting  firms  do 
just  this  much  of  the  work  and  sublet  what  is  known 
as  the  “boiler  room  end”  to  an  oil-burning  organiza¬ 
tion,  but  there  are  some  firms  which  have  experi¬ 
enced  mechanics  who  save  money  by  doing  the 
“boiler  room  end”  themselves. 

THE  TWO  TYPES  OF  BURNERS  IN  COMMON  USE 


has  the  motor  and  all  apparatus  connected  directly 
to  the  front  of  the  boiler.  Opinions  differ  as  to 
which  type  is  preferable. 

The  leading  oil-burner  manufacturers  have  issued 
blue  prints  showing  the  arrangement  of  fire-brick, 
and  fire-clay  settings  for  standard  cast-iron  and 
steel  boilers,  and  are  always  willing  to  issue  a  new 
print  showing  arrangement,  number  of  bricks,  and 


FUEL  OIL 


Specific 

Bcaume° 

Rjundg 

Pounds 

Fbunda 

Gravii^  ■ 

at  60*r 

Goil. 

Bbl. 

Drum 

1.0000 

10  . 

9.33 

349.9 

916.3 

.9929 

11 

8.27 

347.3 

909,7 

.9859 

12 

0.21 

344.8 

903.1 

.9790 

13 

8.16 

342.7 

8976 

.9722 

14 

8.10 

340.2 

891-0 

.9655 

15 

8.04 

337.7 

684.4 

.9589 

16 

7.99 

335.6 

878-9 

3523 

17 

7.93 

333.1 

872.3 

.9459 

Id 

788 

331.0 

866.8 

.9395 

19 

7.83 

328.9 

861-3 

.9333 

20 

7.78 

326.8 

855.8 

.9271 

21 

772 

324.2 

849.2 

.9210 

22 

7.67 

322.1 

843.7 

•  9150 

23 

7.62 

320.0 

838-2 

.9090 

24 

757 

317.9 

832.7 

.9032 

25 

753 

316.3 

828.3 

.8974 

26 

7.48 

314.2 

8C2.8 

.8917 

27 

7.43 

312.1 

817-3 

.8860 

28 

738 

310.0 

81 1-8 

.8805 

29 

7.34 

308.3 

eo7.4 

.8750 

30 

729 

306.2 

801-9 

.8484 

35 

7.07 

2969 

777.7 

8235 

40 

6.86 

288.1 

754.6 

Above  Table  io  based  on  Formula 


140 

130*  B®  “ 


Speci/ic  <»ravi^. 


To  correct  Beaume  l^eadiWg  \j  Oil  is  at  other  than  standard  Tempeia. 

.  For  every  10®  F  above  60®Fr .  odd  0.7  ®B. 

For  every  10®  F  below  60® F  deduct  07®  0 


Approximate  Heating  Value  of  any  Crude  Oil; 

BTU.  per  Lb.  Oil  18650  ♦  40(b*-IO) 
42  Sals  ^  I  Bbl.  1 10  Gok—  I  Drum 

Courtesy  American  Standard  Oil  Burner  Company,  Oakland,  Calif. 


Characteristics  of  Fuel-Oil 


Burners  are  divided  into  two  distinct  types.  One 
type  is  known  as  the  “turbine”  or  “straight  shot” 
burner  which  has  a  pump  and  blower  mounted  on  a 
foundation  in  the  boiler  room.  It  is  connected  to  the 
suction  and  relief  pipes  and,  through  piping  under 
the  floor,  or  in  trenches,  to  the  boiler  or  boilers. 
The  other,  which  is  known  as  the  “rotary”  type. 


pounds  of  high-temperature  cement  required  for 
any  unusual  installation  encountered.  They  also 
take  the  responsibility  of  providing  a  steel  plate 
for  the  boiler  front,  with  the  correct  size  of  draft 
opening,  and  of  equipping  each  burner  with  a  lever 
to  be  attached  by  a  chain  to  the  ordinary  damper 
(Continued  on  Page  45) 
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Control  of  Heat  Output  from  One-Pipe  Radiators 

Details  of  a  Method  for  Fixing  the  Ratio  of  the  Steam-Filled  Space  Within 

the  Radiator  to  the  Air-Filled  Space 

By  S.  Homer  Woodbridge 


ONE  method  of  controlling  the  thermal  output 
from  radiators  is  more  simple  and  effective 
than  common  or  convenient,  and  more  used 
abroad  than  in  this  country.  In  proportion  to  the 
covering  in  of  a  radiator,  to  the  suppression  of 
radiation  and  the  reduction  of  convection,  the  rate 
of  thermal  output  is  reduced.  The  covering  in  may 
be  accomplished  by  enclosing  the  radiator  in  any 
kind  of  casing  which  may  be  graduated  as  to  open¬ 
ing,  according  to  heat  requirements. 

The  same  effect  may  be  produced  by  covering 
and  uncovering  radiators  with  a  blanket,  the  de¬ 
gree  of  cover  and  uncover  affecting  the  rate  of  heat 
yield.  This  crude  method  has  the  advantage  of 
completeness  and  quickness  in  action  and  results. 
For  a  considerable  period  it  was  used  for  control¬ 
ling  the  temperature  of  air  supplied  to  the  Legis¬ 
lative  Halls  of  the  English  Houses  of  Parliament. 
When  orders  were  received  from  the  floor  officials 
for  a  change  of  temperature,  that  change  could  be 
instantaneously  made  without  waiting  for  the  cool¬ 
ing  or  warming  of  masses  of  metal. 

VARYING  STEAM  PRESSURE  WITHIN  RADIATORS 

In  common  practice  one-pipe  radiators  are  for  the 
most  part  either  steam  or  air-filled.  If  steam-filled, 
the  temperature  of  the  radiator  shell  varies  but 
slightly  with  the  temperature  of  the  contained 
steam.  The  range  of  steam  pressure  and  tempera¬ 
ture  ordinarly  usable  in  such  radiators  is  small. 
If  the  pressure  range  be  from  10  in.  vacuum  to  30 
in.  (mercury)  plenum  the  corresponding  tempera¬ 
ture  range  of  shell  is  from  195°  F.  to  218°  F.  If 
a  given  radiator  so  steam-filled  is  exposed  to  air  and 
other  surroundings  having  a  fixed  temperature  of 
65°  F.,  the  difference  of  temperature  in  the  two 
cases  between  the  radiator  surface  and  surround¬ 
ings  becomes  135°,  for  the  lower,  and  153°  for  the 
higher  pressure.  The  thermal  output  from  the 
radiator  varies  as  a  certain  function  of  that  tem¬ 
perature  difference,  the  rate  of  thermal  output  in¬ 
creasing  with  a  slightly  greater  rapidity  than  the 
rate  of  rise  of  temperature  difference.  By  this 
method,  of  varying  the  steam  pressure,  the  range  of 
thermal  output  within  the  range  of  pressure  as¬ 
sumed  is  limited  to  approximately  20%,  a  range 
of  low  value,  except  when  employed  to  make  good 
a  deficiency  of  17%  in  the  heating  surface  intended 
for  use  under  low-tension  steam  pressure. 

AIR  BINDING 

A  method  of  controlling  thermal  output  from  a 
one-pipe  radiator  through  any  range  desired  is  that 


of  fixing  the  ratio  of  steam-filled  space  within  the 
radiator  to  the  air-filled  space.  The  air-filled  space 
is  practically  inert  as  to  thermal  value.  Only  the 
steam-filled  sections  of  the  radiator  are  thermally 
effective.  If,  then,  steam  be  gradually  admitted 
into  one  end  of  a  one-pipe  radiator,  and  air  be  al¬ 
lowed  to  escape  as  gradually  through  an  air  valve 
at  the  other  end  of  the  radiator  until  the  desired 
number  of  sections  are  air-emptied  and  steam-filled, 
and  if  the  air  valve  is  then  closed  against  the  further 
escape  of  air,  the  thermal  output  from  the  radiator 
may  be  controlled  through  any  range  desired — and 
the  rate  of  output  may  be  held  indefinitely  as 
wanted. 

This  is  a  simple  and  effective  manner  of  tem¬ 
perature  control  of  rooms,  provided  radiators  and 
air  valves  are  tight.  The  method  may  be  made 
automatic  by  connecting  a  pneumatically-operated 
air-venting  valve  by  tubing  with  a  reservoir  of 
volatile  liquid,  the  reservoir  being  of  such  type  as 
to  be  held  at  will  between  those  radiator  sections 
at  which  it  is  desired  to  limit  the  escape  of  air  and 
the  filling  with  steam.  The  warming  of  the  liquid 
produces  a  pressure  through  the  tubing  on  the  flex¬ 
ible  diaphragm  actuating  the  air  valve,  closing  that 
valve  and  holding  it  fast  closed  so  long  as  the  sur¬ 
face  of  the  steam-heated  section  with  which  the 
reservoir  of  volatile  liquid  is  in  contact  remains 
hot  enough  to  volatilize  the  pressure-producing 
liquid. 

BALANCED  PRESSURES 

A  further  method  of  control  of  thermal  output 
from  one-pipe  radiators,  and  with  steam  at  any 
pressure  usual  in  steam  heating  work,  is  that  which 
is  so  simple  and  effective  and  generally  applicable 
as  to  merit  the  attention  of  heating  designers,  and 
to  be  adopted  in  the  practice  of  steam-fitting  shops 
and  offices. 

Connect  a  radiator  with  one  and  the  same  prop¬ 
erly-proportioned  vertical  pipe  for  steam  supply 
and  condensate  return  in  the  manner  shown  in  the 
accompanying  illustration.  There  is  then  ready 
at  hand  all  the  facilities  and  advantages  to  be  had 
from  a  two-pipe  radiator  furnished  with  a  modulat¬ 
ing  valve  for  supplying  steam  and  a  thermostatic 
trap  for  disposing  of  condensate  without  waste  of 
steam. 

The  condensate  fills  the  %,  in.  pipe  which  drains 
the  radiator  to  a  level  above  the  sensitive  and  reli¬ 
ably-operating  check  valve,  C,  at  which  the  pressure 
of  the  weight  of  the  water  column,  and  of  air  or 
steam  above  the  column,  overbalances  by  a  little 
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the  pressure  of  the  steam  in  the  pipe,  P.  The  check 
valve  then  opens  allowing  water  to  escape  until  the 
height  of  the  water  column  in  C,  plus  the  air  or 
steam  pressure,  produces  a  less  pressure  on  the 
valve  than  that  of  the  steam  in  P,  a  condition  which 
tends  to  close  the  check  valve. 


For  the  escape  of  air  from  radiators,  as  also 
for  the  drainage  of  condensate  from  them  without 
the  aid  of  steam  pressure  within  the  radiators,  it 
becomes  important  that  all  radiators  of  a  system 
of  the  type  here  described  be  provided  with  reliable 
automatic  air  valves. 


The  pattern  of  check  valve  best  adapted  to  this 
service  is  believed  to  be  the  Jenkins’  impulse  check 
valve  because  of  its  form,  which  furnishes  a  bal¬ 
anced  and  vertically-hung  valve,  and  which  favors 
self  clearing  of  debris  material  which,  if  lodged, 
would  result  in  noisy  steam  leakage  into  the  water 
in  C,  awaiting  escape. 

Placing  the  check  valve  at  the  level  of  the  base 
of  the  radiator  would  result  in  filling  the  radiator 
with  condensate  except  as  the  combined  pressure 
of  water  column,  and  of  air  or  steam,  within  the 
radiator  exceeds  that  of  steam  in  P,  as  also  on  that 
part  of  C.  below  the  check  valve,  sufficiently  to  open 
the  check. 

Such  an  arrangement  wmuld  be  fatal  to  any  use¬ 
fulness  of  the  modulating  valve,  and  would  result 
in  such  a  retention  of  condensate  in  all  the  radiators 
of  a  system  so  valved  as  to  alternately  empty  the 
boiler  of  water  because  of  transfer  of  water  to 
radiators,  and  then  to  flood  the  boiler  when,  under 
changed  pressure  conditions,  that  stored  water  re¬ 
turns  to  the  boiler. 

To  radiators  on  so  low  a  level  with  reference  to 
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Scheme  for  Balancing  Pressures  in  a  One-Pipe  Radiator 


the  boiler  water-line  that  the  check  valve  location, 
to  function  as  proposed,  must  fall  below  that  level, 
the  method  cannot  be  successfully  applied.  The 
method  is  applicable  only  to  radiators  sufficiently 
elevated  above  the  water-line  to  bring  the  check 
valve  at  the  foot  of  the  pipe  C,  safely  above  that 
line.  The  lower  the  maximum  steam  pressure  for 
which  the  system  is  intended,  the  shorter  may  be 
the  vertical  length  of  the  pipe  C,  or  1.8  in.  per 
ounce  of  maximum  steam  pressure  to  be  carried. 


Under  certain  limited  conditions  of  maximum 
steam  pressure  it  is  quite  possible  to  successfully 
substitute  for  the  water  leg  and  impulse  check 
valve  a  U  siphon  trap  of  length,  or  vertical  height, 
sufficient  to  prevent  the  passing  of  steam  through 
the  water  seal  of  the  trap,  from  the  steam  main  to 
the  radiator.  The  uncertainty  in  the  performance 
of  such  a  device  is  solely  that  resulting  from  ex¬ 
cesses  in  steam  pressure  allowed  above  the  maxi¬ 
mum  intended,  and  made  possible  through  care¬ 
lessness  in  the  matter  of  pressure  control,  or  the 
inadequacy  of  provided  automatic  means  for  that 
purpose. 


How  They  Heat  With  Fuel-Oil 
On  The  Pacific  Coast 

(Continued  From  Page  US) 


regulator  for  the  purpose  of  regulating  the  supply 
of  oil,  according  to  the  pressure  obtaining  at  the 
boiler. 

From  the  foregoing  it  may  gathered  that  an  oil¬ 
burning  installation  is  a  very  simple  matter  for  the 
heating  contractor  associated  with  his  work.  The 
actual  installation  and  adjustment  of  the  burner 
requires  the  services  of  a  mechanic  experienced  in 
all  the  eccentricities  of  this  apparatus.  The  pipe 
work,  firebrick  work,  etc.,  can  be  done  in  the  ordi¬ 
nary  course  of  the  day’s  work  by  any  steam  fitter. 

The  sectional  area  of  the  chimney  stack  required 
is  considerably  less  than  that  in  common  use  for 
coal  burning.  The  “horrible  examples,”  sometimes 
cited  in  the  East,  of  unsuccessful  fuel-oil  burner 
installations,  showing  the  clogging  of  the  furnace 
interiors  and  chimneys  would  cause  nothing  but 
surprise  in  California.  Everybody  there  expects 
that  an  oil-burning  equipment,  once  installed  at  a 
cost,  say,  of  $900.00  complete  for  small  installations, 
and  more,  in  proportion,  for  larger  buildings,  will, 
after  adjustment,  function  with  a  minimum  of  at¬ 
tendance  and  no  “come-backs”  for  an  indefinite 
period. 

Another  item  which  may  be  mentioned  is  the 
fuel-oil  gauge.  This  is  a  graduated  glass  U-tube 
containing  a  red  liquid,  which  is  connected  to  the 
tank  by  a  small  brass  tube,  and  is  installed  in  the 
boiler  room.  It  shows  the  amount  of  oil  in  the  tank 
at  any  time. 

In  California  no  preheating  of  the  oil  is  necessary, 
but  in  cold  districts  it  is  customary  to  have  a  cork- 
screw-shaped  steam  coil  installed  around  the  suc¬ 
tion  pipe  in  the  tank  to  insure  the  correct  viscosity. 
A  preheater  may  also  be  placed  on  the  suction  line 
just  before  it  reaches  the  pump. 
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Welded  Piping  In  Buildings 

By  H,  E.  Wetzell 

The  Smith  &  Oby  Co.,  Cleveland,  O. 


The  applied  science  of  pipe  welding  is  compara¬ 
tively  old.  But  its  field  has  recently  been  ex¬ 
tended  to  the  welding  of  piping  systems  in 
buildings.  Almost  simultaneously  from  different 
sections  of  the  country  have  come  reports  of  build¬ 
ing  piping  installations  made  with  the  aid  of  the 
oxy-acetylene  blowpipe.  These  indicate  that  rapid 
strides  are  being  made  with  this  development  which 
is  so  vitally  interesting  to  piping  contractors  be¬ 
cause  it  affects  their  work,  procedure  and  processes. 

The  oxy-acetylene  process  has  been  used  for  some 
years  as  an  important  and  accepted  means  of  fabri¬ 
cating  piping  in  the  shops  of  individual  companies 
and  pipe  lines  in  the  field.  That  it  has  proved  suc¬ 
cessful  and  economical  in  these  applications  predi¬ 
cates  its  advantages  to  the  building  industry.  The 
men  who  specify  welding  for  pipe  lines  and  plant 
piping  are  usually  the  owners  themselves,  who,  be¬ 
ing  free  to  choose  their  own  methods,  select  the 
welded  pipe  joint  because  of  strength,  durability, 
tightness  and  economy.  But  the  men  who  propose 
welding  of  building  piping  are  subject  to  the  de¬ 
sires  or  specifications  of  the  owner,  architect  or 
engineer  of  the  building. 

To  this  condition  can  probably  be  attributed  the 
fact  that  the  practice  of  welding  building  piping 
is  only  at  this  time  getting  into  full  swing.  The 
authorities  mentioned  had  to  be  convinced  and  they 
have  been  convinced.  The  passive  interest  here¬ 
tofore  shown  by  these  authorities  in  the  welded  pipe 
joint  was  probably  largely  due  to  lack  of  complete 
information  on  the  subject.  One  engineer,  for  in¬ 
stance,  thought  a  branch  was  welded  to  a  main  line 
by  cutting  a  hole  in  the  main  line  large  enough  to 
permit  entrance  of  the  branch  which  was  then 
welded  in  without  knowing  its  amount  of  projection 
into  and  consequent  obstruction  of  the  main  line. 
On  the  contrary,  however,  the  branch  is  not  inserted 
into  the  main  line.  The  procedure  in  making  a 
branch  connection  is  to  shape  out  the  end  of  the 


branch  pipe  with  a  cutting  blowpipe  so  that  it  will 
fit  the  contour  of  the  main  pipe.  Then  the  branch 
is  butted  up  to  the  main  and  the  latter  marked  by 
chalking  around  the  circumference  of  the  branch. 
Next,  a  hole  is  cut  in  the  main  line  inside  of  the 
chalked  circle  but  equal  in  diameter  to  the  inside 
of  the  branch.  Finally,  both  the  hole  in  the  main 
line  and  the  end  of  the  branch  are  beveled,  fitted 
and  welded,  giving  the  equivalent,  so  far  as  internal 
pipe  friction  goes,  of  a  cast  fitting. 

STRENGTH  OF  WELDED  JOINTS 

The  welded  joint  is  stronger  than  any  of  the  types 
of  threaded  joint.  This  is  manifest  when  one  con¬ 
siders  that  in  threading  a  pipe  its  wall  is  appreciably 
cut  into,  thus  reducing  its  transverse  strength,  in 
some  cases  as  low  as  50%.  In  the  case  of  the 
welded  joint,  however,  especially  where  the  weld 
is  built  up,  the  strength  at  least  equals,  and  in 
most  cases  exceeds,  the  strength  of  the  pipe  wall 
itself. 

Installation  time  and  expense  are  saved  when 
piping  is  welded.  Consider  the  advantage  of  taking 
standard  lengths  of  pipe  to  the  job,  then  merely 
putting  them  in  position,  cutting  and  fitting  them 
with  the  cutting  blowpipe,  then  welding  adjacent 
lengths  together  with  the  welding  blowpipe.  All 
thread  cutting,  leading,  packing  and  caulking  is 
avoided.  Also,  the  use  of  the  welding  process 
obviates  the  necessity  of  a  very  detailed  piping  lay¬ 
out  and  the  necessity  of  using  a  specifically  marked 
length  for  a  certain  location. 

The  direction  of  run  of  the  pipe  line  can  be  altered 
at  will.  It  is  merely  necessary  to  cut  butting  ends 
to  the  desired  angle  with  the  cutting  blowpipe,  then 
weld  them  together.  Special  fittings  are  unneces¬ 
sary. 

In  fact,  no  fittings  are  necessary  other  than  valves 
and  those  which  can  be  readily  fabricated  on  the 


Example  of  Welded  Reducer 


«T>*  Connection  Welded  in  Piace  to  Large  Main 


lieatiii^^  Coils  All  Welded 

when  it  is  necessary  to  cover  such  a  line,  the  in¬ 
sulating  jackets  can  be  kept  uniform.  Large  flange 
covers  are  obviated. 

The  advantages  of  welding  building  piping  are 
summed  up  in  the  following  statements.  Strength 
is  increased.  Close  work  and  numerous  branch 
connections  are  easily  handled.  The  cost  of  thread 
cutting  and  fitting  is  done  away  with.  The  added 


Wolilt'd  IJeiid  Which  Kliiniiiatcd  Fittings 
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job  from  the  pipe  itself.  This  fact  also  has  a  ma¬ 
terial  effect  on  the  cost  in  that  the  expense  of  the 
cast  fittings  are  avoided.  Furthermore,  since  the 
use  of  fittings  is  avoided  the  weight  and  hence 
the  handling  time  and  cost  of  the  piping  is  ma¬ 
terially  decreased,  especially  in  power  installations. 

The  corrosion  which  usually  takes  place  at 
threaded  joints  and  the  leakage  at  gaskets  and 
threads  of  flange  connections,  is  avoided  when  pipe 
joints  are  welded.  The  weld,  when  built  up,  makes 
the  joint  the  thickest  part  of  the  pipe  line  and,  there¬ 


fore,  the  part  which  offers  most  resistance  to  cor- 
I'osion.  Hence,  the  life  of  an  all  welded  pipe  line 
may  be  said  to  be  determined  only  by  the  life  of  the 
pipe  itself. 

Alteration  of  piping  can  be  readily  handled  by 
means  of  the  welding  process.  For  example,  take 
^he  simple  case  of  adding  a  branch  to  a  main  line. 
'The  work  required  consists  merely  in  cutting  a  hole 
m  the  main  line  with  the  cutting  blowpipe,  then 
velding  the  branch  to  the  main  line.  Contrast  this 
vith  the  work  required  should  the  job  be  handled 
v’ith  screwed  connections,  while  length  of  pipe 
■'Vould  have  to  be  removed,  cut,  and  threaded,  the 
branch  connection  threaded  and  the  three  resultant 
ends  joined  by  a  cast  “T”  connection.  In  other 
^  ords,  two  joints  to  break,  two  cuts  to  make,  three 
threads  to  cut  and,  finally,  five  joints  to  make. 

Another  good  feature  of  welded  piping  systems 
is  their  appearance.  They  present  a  smooth  con¬ 
tinuity  of  line  unbroken  by  joints  or  fittings.  And 


A  Welding  Job  Wliich  Solved  an  Interesting  Pipe  Line 
Problem 

weight  of  fittings  is  avoided,  thus  reducing  handling 
costs.  Corrosion  which  usually  takes  place  at 
threaded  joints  is  insured  against,  as  is  also  leak¬ 
age  at  threads  and  gaskets.  The  use  of  welded  pip¬ 
ing  in  buildings  is  thus  both  economical  and  prac¬ 
tical. 
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The  Rise  of  Steam  Flow  Meters  in  Central  Station 

Heating  Service 

How  the  Practice  Has  Developed  of  Selling  Steam  at  the  Source  of  Supply,  Due  to  the 
A<hlitional  Demand  for  Free  Steam  for  Cooking  and  General  Industrial  Use 

By  Henry  Allen 


The  early  steam  heating 
systems  were  all  low-pres¬ 
sure  systems.  However,  as 
the  business  expanded,  customers 
demanded  high-pressure  steam 
for  operating  elevators,  pumps, 
cooking,  heating  water,  operat¬ 
ing  printing  presses,  and  for 
other  uses.  To-day  the  high- 
pressure  systems  of  New  York, 

Boston,  Pittsburgh,  Detroit,  Chi¬ 
cago  and  St.  Louis  are  the 
largest  heating  systems  in  the  world.  Steam  is 
furnished  from  boilers  whose  pressure  is  as  much 
as  300  lbs.,  delivered  to  mains  at  185  lbs.  pressure, 
and  to  customers  at  a  pressure  from  150  lbs.  to  1 
lb.,  as  desired  by  the  customer. 

The  largest  boiler  in  the  world,  a  3000-H.  P. 
boiler,  was  recently  installed  by  the  Allegheny 
County  Steam  Heating  Company,  in  Pittsburgh,  Pa. 
This  company  is  spending  $2,000,000  on  one  of  its 
steam  heating  stations.  Grand  Rapids  has  just 
expended  $1,000,000  on  its  steam  heating  power 
house  and  steam  distribution  systems.  Boston, 
Rochester,  New  York,  Detroit,  St.  Louis,  Grand 
Rapids,  Pittsburgh,  Seattle,  Spokane,  Portland  and 
other  cities  have  spent  $15,000,000  on  steam  heating 
withing  the  past  five  years.  From  all  appearances 
more  money  will  be  spent  in  the  immediate  future. 

THE  TWO  IMPORTANT  FACTORS  IN  CENTRAL 
HEATING  SERVICE 

The  two  things  that  have  made  steam  heating 
profitable  to  the  utility  company  and  popular  with 
the  customers  are: 

(1)  Accurate  measured  service  coupled  with 
equitable  and  adequate  rates. 

(2)  Economical  regulation  of  steam  require¬ 
ments. 

The  steam  heating  companies  have  all  successfully 
used  condensation  meters  for  the  past  twenty  years. 
Inasmuch  as  they  are  familiar  to  the  heating  com¬ 
panies,  their  discussion  will  be  omitted  in  the  pres¬ 
ent  article  and  the  writer  will  pass  on  to  the 
discussion  of  flow  meters. 

DEVELOPMENT  OF  STEAM-FLOW  METERS 

Steam-flow  meters  were  used  to  measure  the 
station  output  by  steam  heating  companies  for  a 
number  of  years  before  they  were  adopted  for 
measuring  the  individual  customer’s  consumption 
and  thereby  permitting  an  accurate  determination 
of  the  value  of  steam  used  based  on  the  meter  read¬ 
ings. 


Some  customers  called  for  a 
class  of  service  on  which  a  con¬ 
densation  meter  could  not  be 
used  such  as  free  steam  for 
cooking,  steam  for  engines,  ele¬ 
vator  pumps  and  general  indus¬ 
trial  use.  Personally,  the  writer, 
after  sixteen  years  operation  of 
central  heating  plants,  is  a  firm 
believer  in  the  sale  of  steam  at 
the  source  of  supply.  A  flow 
meter  placed  at  the  point  where 
the  service  enters  the  customer’s  premises,  meas¬ 
ures  all  steam  that  enters  the  building,  while  a 
condensation  meter  measures  what  passes  through 
flow  meter,  less  leaks  and  other  “unaccounted  for” 
losses.  This  constitutes  a  loss  of  10%  to  30%, 
depending  on  the  kind  of  heating  steam  served. 

X 

\ 


Fig'.  1. — ('oiistructioii  of  the  St.  John  Flow  Meter 

Following  is  a  discussion  of  several  types  of  flow 
meters  that  are  used  for  this  purpose. 

THE  ST.  JOHN  FLOW  METER 

The  St.  John  flow  meter  is  the  oldest  and  most 
popular  flow  meter  for  measuring  the  sale  of  steam 
by  steam  heating  companies.  It  is  used  exclusively 
by  the  New  York,  Chicago  and  St.  Louis  companies 
and,  in  conjunction  with  other  meters,  by  utilities 


Some  idea  of  the  timeliness  of 
the  accompanying  article  may  be 
gained  from  the  statement  that  a 
number  of  the  largest  central  sta¬ 
tion  heating  companies  are  at 
present  contemplating  the  instal¬ 
lation  of  many  steam  flow  meters. 
The  reasons  for  this  trend  are  ex¬ 
plained  at  length  in  the  article, 
together  with  the  salient  points  of 
the  principal  types  of  meters. 
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of  Boston,  Detroit,  Rochester,  Cleveland,  Pitts¬ 
burgh,  Milwaukee  and  other  cities. 

The  St.  John  flow  meter  is  adapted  for  pressures 
varying  from  10  lbs.  to  300  lbs.  and  indicates  and 
records  the  quantity  of  steam  flowing  through  the 
pipe  line  in  which  the  meter  is  placed.  The  steam 
enters  the  inlet,  raises  the  valve  “V,”  passes  into 
chamber  “B,”  and  finally  leaves  by  way  of  the  out¬ 
let.  The  lift  of  valve  “V,”  which  is  a  measure 
of  the  steam  flowing,  is  transmitted  by  levers  to  the 
pencil  point,  which,  in  turn,  traces  a  consumption 
line  on  the  ribbon  chart,  which  chart  is  driven  by 
clockwork.  Each  meter  is  tested  and  calibrated 
under  actual  operating  conditions  before  shipment 
by  the  manufacturer. 

G.  E.  MECHANICALLY-OPERATED  FLOW  METER 

The  sectional  view  of  the  G.  E.  indicating,  re¬ 
cording,  and  registering  flow  meter,  is  rather  com¬ 
plex,  and  the  principle  of  operation  can  better  be 
understood  by  picturing  a  U-tube  of  mercury,  on  one 
side  of  which  there  rests  a  float. 

As  th^  differential  pressure  varies,  the  mercury 
in  the  U-tube  will  rise  and  fall.  The  internal 
mechanism  is  so  designed  that  when  the  float  rises 
from  zero  to  its  extreme  uppermost  position,  the 
internal  magnet  connected  to  it  will  rotate  through 
280°.  The  motion  of  this  magnet  is  transmitted 
through  a  copper  plate  to  another  magnet;  and  it 
is  to  the  shaft  of  this  outer  magnet  that  the  indicat¬ 
ing,  recording  and  registering  devices  are  connected. 


o 


ri}>’.  - — Diagramniatif  View  of  G-E  Electrically- 
Operated  Flow  >feter 
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;  Mercury 

('iround  connection  of  primary  coil 
Transformer  laminations 

;  Flexible  rubber  covered  lead  to  primary  coil 
:  F^ow  .nozzle  producing  a  differential  pressure 
Insulating  compound  covering  primary  coil 
:  Primary  coil 

-(Iround  connection  of  transformer 

Transformer  mounted  on  meter  body  108/5  volts 

Watthour  meter 

-Curve  drawing  ammeter 

:  Indicating  ammeter 

-  Adjustable  resistance  compensating:  for  line  drop 
:  X’olfage  regulator  resistance  in  sertes  with  line 
:  Alternating  current  supply 


Fig.  S  —  Sectional  V'iew  G-E  Indicating.  Recording, 
Registering  Flow  Meter 

1  Case  containing  external  mechanism 

2  Indicating  scale  plate 

3  Indicating  pointer 

4  Recording  chart 

5  Copper  plug 

6  Pinion 

7  Register  cam 

8  Chart  lock  nut 

9  Clock  driving  chart  and  register 

10  Gears  driving  chart 

1 1  Recording  pen  arm 

13  External  mechanism  magnet 

14  Arm  driving  register 

15  Recording  i>en  lifter 

16  Spring  motor  winding  stem 

1 7  Register  front  glass 

1 8  Register  gears 

19  Register  case 

20  Stud  bolts  holding  external  mechanism 

21  Cover  plate  guide  rods 

22  Eye  bolt 

23  Dome  for  rack 

24  Removable  mercury  chamber 

26  Internal  mechanism  rack 

27  Internal  mechanism  magnet 

28  Guides  for  rack 

29  Internal  mechanism  float 

30  Mercury 

3 1  Cap  screws  holding  removable  mercury  chamber 

32  Float  chamber 

33  Passage  connecting  float  chamber  to  removable  mercury  chamber 

34  Sub-base 

G.  E.  ELECTRICALLY-OPERATED  FLOW  METER 

In  the  G.  E.  electrically-operated  flow  meter  the 
difference  of  pressure  is  brought  down  from  the 
flow  nozzle  to  the  inner  and  outer  legs  of  a  U-tube 
of  mercury.  The  internal  element  or  primary  coil 
is  placed  in  this  inner  leg  and,  as  the  flow  and 
hence  differential  pressure  increases,  mercury  will 
be  forced  up  around  the  primary  coil.  The  two 
together  form  a  transformer,  of  w^hich  the  mercury 
ring  forms  a  closed  secondary,  inducing  as  it  rises 
more  and  more  current,  and  therefore  causing  an 
increasing  amount  of  current  to  be  drawm  through 
the  primary  coil. 

The  electrical  circuit  through  the  meter  body  can 
easily  be  traced  from  the  accompanying  diagram. 
From  the  meter  body  the  current  at  5  volts  is  steped 
up  to  108  volts  and  runs  through  the  indicating,  re- 
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cording  and  totalizing  instruments.  These  instru¬ 
ments,  instead  of  reading  amperes  and  watts,  re¬ 
spectively,  are  calibrated  to  read  the  flow  direct  in 
pounds  of  steam  per  hour ;  and  since  the  regulator, 
N,  holds  the  voltage  constant,  the  amount  of  cur¬ 
rent  drawn  will  vary  directly  as  the  height  of  the 
mercury  surrounding  the  internal  element,  which. 


in  turn,  varies  as  the  differential  pressure  and, 
hence,  the  flow  in  the  line. 


BAILEY  STEAM-FLOW  METER 

The  Bailey  meter  steam-flow  mechanism,  shown 
in  cross  section,  is  operated  by  the  pressure  differ¬ 
ence  across  a  thin-plate  orifice  inserted  in  the  steam 
line.  The  differential  pressure  transmitted  to  the 
meter  by  connecting  piping  is  applied  to  a  mercury 
sealed  Ledoux  bell,  which  is  so  shaped  that  its 
motion  is  directly  proportional  to  the  rate  of  steam 
flow.  The  motion  of  the  bell  is  transmitted  to  a  pen, 
recording  on  a  uniformly-graduated  chart  and  like¬ 
wise  to  an  integrator,  which  moves  over  a  clock- 
driven  disc  and  gives  the  total  steam  flow  on  a  four- 
dial  counter. 

THE  COCHRANE  INTEGRATING  FLOW  METER 

In  the  Cochrane  flow  meter  the  deflecting  and 
actuating  member  is  a  U-tube  containing  mercury 
and  balanced  upon  a  knife  edge.  Pressure  from 
the  two  sides  of  a  metering  element,  such  as  an  ori¬ 
fice  or  nozzle  in  a  steam  line,  are  led  to  the  two  limbs 
of  the  U-tube  through  small,  flexible  torsion  tubes, 
placed  close  to  the  axis  of  rotation  of  the  balance. 
The  pressure  differential  set  up  by  flow  through  the 
pipe  line  forces  mercury  from  one  side  to  the  other 
of  the  U-tube,  causing  the  latter  to  tilt.  In  order 
that  the  tilting  may  be  proportional  to  the  rate  of 


flow,  the  U-tube  carries  a  cam  which  presses  against 
a  metallic  ribbon  kept  taut  by  a  weight. 

The  integrator  used  with  this  flow  meter  is 
driven  solely  by  the  clock,  the  deflecting  member  of 
the  meter  only  controlling  the  position  of  a  stop  or 
motion-limiting  pin.  Referring  to  the  accompany¬ 
ing  illustration,  the  crank  A  is  fastened  to  a  spindle 
of  the  clock.  As  it  rotates,  it  strikes  against  the 
springs  I  and  H  and  causes  the  lever  B  to  rock 
about  a  pivot. 

The  lower  end  of  lever  B  is  slotted  and  engages 
the  pin  D  of  the  oscillating  yoke  C,  which  is  pivoted 
at  K.  The  yoke  C  straddles  the  clutch  disc  N, 
which  is  geared  to  the  counting  train.  When  C 
moves  in  a  counter-clockwise  direction,  its  motion 
is  transmitted  to  the  clutch  disc  N  by  means  of  the 
friction  clutch  M.  When  yoke  C  moves  in  a  clock¬ 
wise  direction,  the  clutch  M  automatically  releases 
its  grip  on  the  clutch  disc  N  and  does  not  transmit 
the  motion  of  the  yoke.  The  clutch  disc  N  is  pre¬ 
vented  from  moving  in  a  clockwise  direction  by  a 
spring  brake  applied  to  the  spidle  of  the  disc. 

This  device  thus  records  an  amount  upon  a  count¬ 
ing  train,  or  registers,  once  a  minute.  To  make  it 
register  a  quantity  proportional  to  the  total  flow 
over  a  definite  period,  it  is  only  necessary  that  the 
amount  registered  each  minute  be  proportional  to 
the  momentary  rate  of  flow. 

THE  REPUBLIC  FLOW  METER 

In  the  Republic  flow  meter  the  ammeter  and 
wattmeter  are  applied  directly  for  measuring  the 
flow  of  fluids  in  pipes.  The  electric  current  used 
is  regulated  by  the  differential  pressure  of  the  flow 
and  in  that  way  registers  the  amount  of  flow.  A 


Fig.  5 - Integrator  Drive  of  ('ocliraiie  Integrating 
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Pitot  tube  or  orifice  disc  is  used  to  obtain  the  differ¬ 
ential  pressure  of  the  flow. 

By  referring  to  the  accompanying  illustration,  it 
will  be  noted  that  the  two  pipes  terminating  with 
globe  valves  are  connected  to  the  differential  medium 
by  %-in.  piping.  When  there  is  a  flow  in  the  line, 
the  dynamic  pressure,  admitted  to  the  left-hand 
connection,  becomes  higher  than  the  static,  admitted 
to  the  right-hand  connection.  The  dynamic  con¬ 
nection  leads  to  the  mercury  well  and  the  static  con¬ 
nection  to  the  annular  space  around  the  contact 
chamber.  The  rise  and  fall  of  the  mercury  in  the 
contact  chamber,  which  varies  in  proportion  to  the 
impact  of  flow,  adds  or  cuts  out  a  given  part  of  the 
resistances  to  which  the  overhanging  rods  are  con¬ 
nected,  thereby  regulating  the  amount  of  current 
flowing  through  the  electric  circuit.  The  resistances 
are  so  divided  by  the  contact  rods  that  the  flow  of 
current  in  the  circuit  is  directly  proportional  to  the 
flow  of  fluid  in  the  pipe.  The  electrical  instruments, 
while  measuring  the  current  regulated  by  the  flow, 
actually  register  the  amount  of  fluid  passing 
through  the  pipe. 

HOW  USE  OF  STEAM  FLOW  METERS  HAS  EXTENDED 
Steam-flow  meters  have  become  so  popular  with 
both  the  customer  and  the  utility  company  that  they 
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have  come  into  common  use  by  all  heating  com¬ 
panies.  They  are  also  used  in  power  houses,  on 
steam  mains  and  so  generally  that  some  heating 
companies  use  hundreds  of  flow  meters.  Flow 
meters  have  made  it  possible  to  measure  the  steam 
that  is  made  in  the  boilers,  that  is  sent  out  from 
the  power  house  and  that  is  purchased  by  the  custo¬ 
mers.  Every  pound  of  steam  that  leaves  the 
boilers  can  be  accounted  for. 

Heating  companies  are  training  experts  to  test 
their  flow  meters  and  to  calibrate  them,  all  of  which 
requires  a  laboratory  equipped  so  that  there  are 
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pyrometers,  thermometers,  gauges,  superheat  re¬ 
corders,  calorimeters,  reducing  valves,  scales,  con¬ 
densers,  water  and  steam  mains  and  boiler  supply 
sufficient  for  testing  up  to  1,000  H.  P.  capacity. 

NEED  OF  METER  TESTING  PLANT 

There  are  two  reasons  for  such  a  meter  testing 
plant,  namely, 

(1)  To  test  company’s  operating  meters. 

(2)  To  test  customer’s  individual  meter. 

Such  testing  must  be  done  when  a  customer  com¬ 
plains  of  an  abnormal  bill,  but  all  meters  should  be 
tested  periodically,  as  many  as  possible  during  the 
summer  months,  in  order  to  detect  any  tendency  to¬ 
ward  inaccuracy  and  thereby  forestall  complaints. 

METER  TESTING 

What  is  the  result  of  an  unusually  high  steam 
bill?  If  the  customer  is  not  sure  that  he  has  used 
the  amount  of  steam  indicated,  because  of  increased 
business  or  some  abnormal  cause,  he  will  say  that 
the  meter  was  mis-read  or  that  it  is  fast.  If  the 
meter  has  been  mis-read,  the  matter  can  be  solved 
very  easily  by  having  another  reading  made.  How¬ 
ever,  if  the  customer  insists  that  the  meter  is  wrong, 
it  is  necessary  to  remove  the  meter  and  take  it  to 
the  shop  for  a  test. 

The  method  of  testing  depends  entirely  upon  the 
type  of  meter  to  be  tested.  There  are  two  general 
types  of  meters  used  in  the  measurement  of  steam 
for  heating  buildings,  one  being  a  condensate  meter 
and  the  other  a  flow  meter.  The  testing  of  conden¬ 
sate  meters  is  a  ver>’  simple  process,  as  the  meter 
measures  water,  the  meter  can  be  tested  by  running 
water  through  it  and  weighing  the  discharge.  With 
the  high-pressure  flow  meter  we  have  a  different 
problem,  because  the  discharge  from  the  meter  is 
steam  which  must  be  condensed  before  any  check 
can  be  obtained. 

The  apparatus  necessary  for  testing  flow  meters 
must  be  of  such  a  nature  as  to  be  able  to  maintain 
the  normal  working  conditions  of  the  meter  through¬ 
out  the  test.  To  do  so,  the  pressure  must  be  regu¬ 
lated  to  meet  the  operating  pressure  of  the  meter 
•and  the  quantity  of  steam  flowing  must  be  controlled 


52 


THE  HEATING  AND  VENTILATING  MAGAZINE 


August,  192^ 
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SO  that  the  meter  can  be  checked  at  different 
loads. 

ARRANGEMENT  OF  TESTING  APPARATUS 

The  testing  apparatus  that  we  use  in  checking  the 
accuracy  of  St.  John’s  flow  meters  (shown  in  Fig.  7 ) 
consists  of  two  traps,  four  indicating  thermometers, 
one  recording  thermometer,  one  recording  pressure 
gauge,  reducing  valve,  meter  flanges,  one  500  sq.  ft. 
condenser  and  scales  for  weighing  condensate.  The 
arrangement  of  the  apparatus  is  shown  in  Fig.  8. 

The  cooling  water  is  taken  from  the  city  water 
supply  line  of  the  plant  after  it  passes  through  the 
condenser,  it  is  discharged  into  the  hot  well  or 
sew’er,  depending  upon  conditions  in  the  plant  at 
that  time.  The  steam,  after  being  condensed  and 
w'eighed,  is  also  discharged  into  the  hot  well.  By 
discharging  all  of  the  water  into  the  boiler  feed- 
water  system  of  the  plant,  the  actual  cost  of  the 
test  involves  two  items  of  expense,  namely,  the 
value  of  the  man’s  time  chargeable  to  the  test  and  a 
portion  of  the  cost  of  the  steam  consumed. 

After  the  meter  is  placed  in  position  for  the 
test  and  the  steam  turned  on  with  the  flow  valve 
closed,  the  zero  position  of  the  pencil  mechanism  can 
be  checked.  By  varying  the  opening  of  the  valve 
between  the  meter  and  the  condenser,  the  rate  of 
steam  flow  can  be  controlled.  The  condensate  is 
first  turned  into  one  of  the  two  barrels  mounted  up¬ 
on  the  platform  scales  and  then  into  the  other.  After 
the  weight  of  the  condensate  is  recorded,  the  barrel 
is  drained  and  made  ready  for  refilling. 

By  making  tests  at  different  pressures  and  vari¬ 
ous  loads,  the  accuracy  is  determined  for  each 
of  the  test  conditions.  The  dependability  of  the 
meter  is  not  as  important  ordinarily  as  is  the  aver¬ 
age  reliability  under  all  of  the  conditions. 

The  amount  of  steam  as  recorded  by  the  meter  is 
obtained  by  multiplying  the  meter  constant,  as  fur¬ 
nished  by  the  manufacturer,  by  the  mean  ordinate 
of  the  chart.  The  mean  ordinate  of  the  chart  is 
found  by  the  use  of  a  planimeter. 

If  it  is  desirable  to  know  the  effect  of  the  meter 
upon  the  temperature  and  pressure  of  the  steam, 
it  would  be  necessary  to  have  a  gauge  and  a  thermo¬ 
meter  placed  between  the  meter  and  the  valve  which 
controls  the  flow.  With  the  aid  of  these  instruments 


'IVstiiiji  Acciirjicy  of  .Slenm  Flow  Motors 

we  would  be  enabled  to  determine  the  effect  of  throt¬ 
tling  upon  the  temperature  and  pressure  of  the 
steam. 

If  the  results  of  a  test  show  that  a  meter  is  con¬ 
sistently  high  or  low,  the  correction  can  be  applied 
in  either  of  two  ways,  one  being  to  apply  a  cor¬ 
rection  factor  to  the  steam  flow  as  shown  by  the 
chart  and  the  other  being  to  change  the  constant  of 
the  meter. 

This  testing  plant  was  designed  for  testing  the 
St.  John’s  meters  on  our  steam  distribution  system, 
but  can  and  has  been  used  in  testing  other  types  of 
flow  meters. 

In  a  subsequent  article  Mr.  Allen  will  take 
up  the  second  factor  which  has  made  central  heat¬ 
ing  practical,  as  well  as  popular  with  the  customer, 
nmnelg,  economical  regulation  of  steam  require¬ 
ments. 

- ♦ - 

Recovery  of  Contract  Price  Not  Dependent 
on  Literal  Compliance 

111  an  action  for  a  lialain;'  duo  on  a  special  contract 
under  which  the  ])laintiiTs  had  jmt  into  the  defendant’s 
hnilding  a  heating  ajiparatiis,  the  Illinois  .Vjipeliate  Court, 
Shepard  v.  ^lills  (18!)8)  ITJ  111.  Apj).  2'iS,  said: 
“ddiere  were  inanv  details  of  minor  importance  to  be 
complied  with  by  appellees  (the  contractors)  to  carry  out 
the  contract,  hut  it  could  not,  in  reason,  be  contended  that 
no  recovery  could  be  had  unless  there  was  a  literal  com¬ 
pliance  with  th(>  contract  in  respect  to  them.  The  rule 
is  correctly  laid  down  in  Keeler  v.  lleer,  loT  Ill.  57,  that 
a  literal  compliance  with  such  contracts  is  not  necessary 
to  a  r(‘covcry,  but  it  will  be  suflicient  that  there  has  been 
an  honest  and .  faithl'id  ])erforniance  of  the  contract  in 
all  its  material  and  sidistantial  particulars,  and  no  omis¬ 
sion  in  essential  j)oints  or  willful  departure  from  the 
contract;  and  mere  technical  or  unimportant  omissions 
will  not  defeat  a  recovery  of  the  contract  price,  less  any 
damages,  however^  re(piisite  to  indemnify  tin*  owner.” 

In  Krumholz  v.  'J’obias  (lt)12)  167  Til.  App.  533, 
where  the  court  found  that  the  contractor  for  the  instal¬ 
lation  of  a  steam  heating  ]>lant  had  complied  with  the 
terms  of  tlu*  contract  in  all  material  and  substantial  par- 
ticidars.  it  held  that  he  was  entitled  to  recover  the  con¬ 
tract  i)rice  less  the  expense  of  installing  certain  radiation. 
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A  Short,  Practical  Method  of  Designing  Gravity 

Water  Heating  Systems 

With  Six  Illustrative  Problems  Frequently  Encountered  in  Practice,  and  Their  Solutions 

By  F.  E,  Giesecke 

Professor  of  Architectural  Engineering,  University  of  Texas 

V — Design  of  Two-Pipe  Systems  With  Direct  or  Reversea  Returns 

Previous  articles  in  this  series  are  as  follows:  January,  1924,  Design  ot 
an  Elementary  Heating  System;  February,  1924,  Design  of  a  Simple  Water 
Heating  System;  April,  1924,  Design  of  One-Pipe  System  for  a  Small  Build¬ 
ing;  June,  192 Jt,  Design  of  a  Simple  Two-Pipe  System. 


Let  it  be  required  to  design  the  pipe  lines  for 
the  elementary  two-pipe  system  as  shown  in 
Fig.  12,  with  direct  return,  and  as  shown  in 
Fig.  13  with  reversed  return.  The  system  shown 
represents  a  small  portion  of  a  larger  installation. 

Radiator  I  is  to  dissipate  10,000  B.  T.  U. ;  Radi¬ 
ator  II,  8,000  B.  T.  U.;  and  Radiator  III,  12,000 
B.  T.  U.  per  hour.  The  radiators  are  located,  with 
reference  to  the  heater,  so  that  the  centers  of  the 
radiators  are  7  ft.  above  the  center  of  the  heater. 
The  water  is  to  leave  the  heater  at  a  temperature 
of  200°  F.  and  to  return  at  a  temperature  of  180° 
F.  The  heat  dissipated  by  the  pipe  lines  is  to  be 
neglected  in  determining  the  sizes  of  the  pipe  lines 
and  radiators. 

The  water  circulating  through  the  system  may 
take  any  one  of  three  paths.  The  three  paths  lead 
respectively,  through  the  three  radiators,  and  the 
correct  solution  of  the  problem  requires  that  the 
three  paths  be  so  proportioned  that  the  water  will 
distribute  itself  among  the  three  paths  so  that  each 
radiator  will  receive  its  proper  quantity  of  heat. 

DIFFERENCE  IN  PIPING  WITH  DIRECT  AND  REVERSED 
RETURNS 

Before  beginning  with  the  design  of  the  system 
it  will  be  well  to  observe  the  difference  between  the 
method  of  piping  with  a  direct  return,  as  shown  in 


Fig.  12,  and  that  with  a  reversed  return,  as  shown 
in  Fig.  13.  In  the  former  system,  the  three  paths, 
leading,  respectively,  through  the  three  radiators, 
are  of  different  lengths;  the  path  leading  through 
Radiator  I  is  the  shortest  and  that  leading  through 
Radiator  III  is  the  longest.  In  the  latter  system, 
the  three  paths,  leading,  respectively,  through  the 
three  radiators,  are  practically  of  equal  length. 

It  should  be  observed  also  that  the  system  with 
direct  return,  shown  in  Fig.  12,  requires  less  pipe 
than  that  with  the  reversed  return,  shown  in  Fig. 
13.  This  difference  in  the  length  of  pipe  required 
for  the  two  systems  of  piping  occurs,  however,  only 
when  the  radiators  are  located  along  a  line  so  that 
each  radiator  is  farther  from  the  heater  than  the 
next  preceding  radiator.  When  the  radiators  are 
arranged  along  a  line  which  doubles  back  upon  it¬ 
self  and  returns  to  the  heater,  as  is  very  frequently 
the  case  in  practice,  (see,  for  example.  Fig.  7,  The 
Heating  and  Ventilating  Magazine  for  April, 
1924)  there  is  very  little  difference  between  the 
lengths  of  pipe  required  for  the  two  systems  of 
piping. 

THE  FIRST  STEP  IN  DESIGNING  THE  PIPING 

To  design  the  pipe  lines  for  either  system  we  pro¬ 
ceed  as  explained  for  System  III  A  (see  The  Heat¬ 
ing  AND  Ventilating  Magazine  for  June,  1924) 
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i.e.,  we  begin  with  the  design  of  the  circuit  of  the 
least-favored  radiator.  The  least-favored  radiator 
is  generally  the  one  which  has  the  longest  circuit 
for  a  given  pressure  head,  or,  in  other  words,  the 
one  which  has  the  smallest  available  pressure-head 
per  foot  of  the  equivalent  length  of  its  circuit. 

In  the  direct  return  system.  Fig.  12,  Radiator  III 
is  evidently  the  least  favored  of  the  three  radiators. 
In  the  reversed  return  system  (Fig.  13)  all  three 
radiators  are  practically  equally  favored  since  all 
have  the  same  pressure  head  and  all  have  practically 
the  same  length  of  circuit. 

Let  us  begin  with  the  design  of  the  direct  return 
system.  Fig.  12,  and  design  the  circuit  for  Radiator 
III.  \Ve  divide  this  circuit  into  eight  sections,  as 
indicated  in  the  figure,  and  tabulate  the  data  re¬ 
lating  to  the  eight  sections  as  shown  below.  To 
prepare  this  tabulation,  the  required  data  are  found 
as  follows : 

The  number  of  B.  T.  U.  flowing  through  the  sev¬ 
eral  sections  are  found  by  inspection  of  the  figure ; 
the  number  of  feet  of  pipe  and  the  number  of  elbows 
in  any  section  are  found  from  a  detail  drawing 
(which  should  be  available)  or  from  an  intimate 
knowledge  of  the  proposed  construction  of  the  sys¬ 
tem. 

The  assumed  diameter  is  found  thus : 

Add  the  number  of  feet  of  pipe  in  all  sections 
included  in  the  circuit;  also  add  the  number  of  el¬ 
bows  in  all  sections.  Assume  that  the  friction  in 
one  elbow  is  (very  approximately  only)  equal  to 
the  friction  in  2  ft.  of  pipe,  and  multiply  the  number 
of  elbows  by  2  add  the  product  to  the  number 
of  feet  of  pipe  to  find  the  approximate  equivalent 
length  of  the  circuit.  Divide  this  length  into  the 
total  available  pressure  head  for  the  radiator  to  find 
the  approximate  pressure  head  per  foot  of  pipe  for 
the  circuit. 

Thus,  for  Circuit  III,  there  are  77.37  ft.  of  pipe 
and  21  elbows;  the  equivalent  pipe  length  is,  ap¬ 
proximately,  77+ (2x21)  or  119  ft.  and  the  average 
available  pressure  head  is,  approximately,  630h-119, 
or  5.3  m.i.  per  foot  of  pipe. 

Refer  to  Diagram  II  (see  The  Heating  and 
Ventilating  Magazine  for  January,  1924)  and 
note  that  for  30,000  B.  T.  U.  (Section  HA)  and  a 


friction  head  of  5.3  m.i.  per  foot  of  pipe  a  2  in. 
pipe  is  slightly  too  large;  for  20,000  B.  T.  U.  (Sec¬ 
tion  A  C)  a  V/o  ill-  pipe  is  slightly  too  small,  and 
for  12,000  B.  T.  U.  (Section  C  E)  a  1(4  in.  pipe 
is  almost  exactly  right.  These  three  sizes  are,  ac¬ 
cordingly,  selected  as  the  assumed  diameters.  Ex¬ 
perienced  designers  may  select  the  assumed  dia¬ 
meters  without  this  preliminary  calculation,  but 
in  most  cases  time  can  be  saved  by  such  approxi¬ 
mate  determinations. 

The  unit  friction  is  found  from  Diagram  II ;  the 
total  friction  is  calculated  by  multiplying  the  unit 
friction  by  the  corresponding  number  of  feet  of  pipe 
and  by  the  corresponding  number  of  elbows. 

CIRCUIT  III 


Pressure-head=7x90=:630  m.i. 


Assumed 

Diameter, 

Unit 

Total 

Section 

H.  T.  IT. 

p]lbuws 

Inches 

Friction 

Friction 

S 

3.5 

28 

11 A 

4.r. 

»> 

12.0 

.54 

12 

.5.7 

t!8 

AC 

20, (KK) 

0 

iMi 

12 

4.8 

58 

tM'] 

12,000 

(j  _ 

ly* 

~t.7 

4.8 

27 

e:5 

12,000 

ii.ii 

ly* 

10.9 

60 

2.07 

4.8 

13 

12,<KI0 

iy4 

10.9 

71 

12 

4.8 

58 

Kl> 

12,000 

0 

1% 

12 

5.7 

68 

lilt 

20,(H)0 

0 

1% 

13 

3.5 

46 

ItH 

;!0,(MH) 

4„"> 

2 

12.0 

54 

Total 

605 

In  the  above  calculation  it  happened  that  the  as¬ 
sumed  pipe  diameters  were  so  near  the  correct  dia¬ 
meters  that  the  total  friction  head  (605  m.i.)  differs 
from  the  available  pressure  head  (630  m.i.)  by  only 
4%.  This  agreement  is  sufficiently  close  for  all 
practical  purposes  and  we  will  select  the  assumed 
diameters  for  the  installation. 

DESIGN  OF  CIRCUIT  II 

We  may  now  proceed  with  the  design  of  Circuit 
II.  This  circuit  is  composed  of  six  sections.  Of 
these  six  sections,  four  sections  form  also  a  portion 
of  Circuit  III  and  have  been  determined  by  the  de¬ 
sign  of  Circuit  III.  There  remain,  therefore,  only 
two  sections  to  be  designed,  namely,  C2  and  2D. 
The  method  employed  for  this  design  is  practically 
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like  the  one  explained  for  Circuit  III.  The  results 
are  shown  in  the  following  tabulation: 

CIRCUIT  II 

Pressure-head==7X90=  630  m.i. 

Friction-head  in  Sections  H-A=  82 

A-C=  68 
D-B=  68 
B-Hrr^lOO  318 


Available  pressure-head 

312  m.i. 

Assumed 

Diameter, 

Unit 

Total 

Spot  ion 

B.  T.  TT. 

Elbows 

5.7 

Inches 

Friction 

8.4 

Friction 

47 

02 

8.000 

6.5 

2.67 

1 

15.5 

8.4 

101 

22 

2D 

Total 

8,000 

7.5 

1 

15.5 

116 

286 

In  this  case  the  total  friction  head  is  286+312, 
or  598  m.i.  This  is  32  m.i.  or  5.1%  less  than  the 
available  pressure  head.  This  agreement  is  again 
sufficiently  close  to  justify  the  selection  of  the  1  in. 
pipe  for  the  installation.  To  convince  ourselves  that 
it  is  unnecessary  to  attempt  to  secure  a  closer 
agreement  betw’een  the  calculated  friction  head  and 
the  available  pressure  head,  we  find  from  Diagram 
II  that  the  substitution  of  2  ft.  of  %  in.  pipe  for 
2  ft.  of  1  in.  pipe,  or  the  substitution  of  one  -Vt.  in. 
elbow  for  one  1  in.  elbow  in  Section  C2  would  in¬ 
crease  the  friction  in  that  section  about  40  m.i. 

Circuit  I  can  be  designed  as  explained  for  Cir¬ 
cuit  II. 


CALCULATING  THE  REVERSED  RETURN  SYSTEM 

We  may  now  proceed  with  the  reversed  return 
system.  Fig.  13.  Since,  in  this  system,  all  radiators 
are  practically  equally  favored,  we  may  begin  with 
any  one  of  the  three  circuits ;  Circuit  I,  for  example. 
We  divide  the  circuit  into  the  six  sections  shown 
and,  by  assuming  2  in.,  II/2  in.,  and  II/4.  in.  pipe 
for  the  first  trial  calculation,  we  find,  as  shown  in 

CIRCUIT  I 

Pressure-head:=7x90=630  m.i. 


AHSiimod 


Section 

B.  T.  IT. 

Elbows 

I nches 

Friction 

Friction 

Feet 

Diameter. 

I'nit 

Total 

8.0 

3.5 

28 

11 A 

.•{0.000 

4  .5 

•> 

12.0 

.54 

5.7 

.3.3 

It) 

A1 

lO.tHHt 

6.5 

1% 

7.5 

49 

2.67 

3.3 

9 

IB  ' 

10.0(H) 

6.5 

7.5 

4» 

12.0 

.3.3 

40 

BO 

10,000 

0 

iy4 

12.0 

4.7 

56 

CD 

18,000 

0 

11/3 

40.0 

3.5 

140 

DH 

'2. 

12.0 

78 

Total 

Selected 

.392 

Feet 

Diameter, 

Unit 

3'otal 

Section 

B.  T.  r. 

Elbows 

Inches 

Friction 

Friction 

8.0 

28 

IIA 

.lO.OOO 

4.5 

0 

54 

5.7 

12.6 

72 

A1 

10,0(H) 

6.5 

1 

24.3 

1.5,8 

2.67 

9 

IB 

10,000 

6..5 

iy4 

49 

12.0 

40 

BC 

10, 0(H) 

0 

1% 

12.0 

56 

CD 

18,000 

0 

m 

40.0 

140 

Dll 

;{o,ooo 

6.5 

0 

78 

Total 

554 

the  following  tabulation,  that  the  calculated  friction 
head  is  392  m.i.,  or  238  m.i.  less  than  the  available 
pressure-head.  If  we  change  Section  A1  from  li/t 
in.  to  1  in.  pipe,  the  total  pressure  head  is  increased 
to  554  m.i. ;  this  is  still  86  m.i.  less  than  the  avail¬ 
able  pressure  head.  If  we  reduce  Section  IB  also 
to  1  in.,  the  friction  head  is  increased  to  688  m.i. 
and  is  58  m.i.  more  than  the  available  pressure  head. 
We  generally  prefer  to  hold  the  calculated  friction- 
head  below  the  available  pressure-head  and  for  that 
reason  we  will  select  the  pipe  sizes  shown  in  the 
table. 

We  may  now  proceed  to  Circuit  II.  This  circuit 
consists  of  six  sections  of  which  three  sections  form 
also  a  part  of  Circuit  I  and  were  determined  when 
that  circuit  was  designed.  We  proceed  as  explained 
above  and  find  the  results  shown  in  the  following 
tabulation. 

CIRCUIT  II 

Pressure-head  =  7  X  90  =  630  m.  i. 

Friction-head  in 

Sections  H-A  82 
C-D  56 
D-H  218  356 


Available  pressure  head  274  m.  i. 


Assumed 

Feet 

Diameter, 

Unit 

Total 

Section 

B.  T.  U.  Elbows 

I nches 

Friction. 

Friction 

12.0 

5.7 

68 

AE 

20,000  0 

■  iy2 

.5.7 

8.4 

47 

E2 

8,000  6.5 

1 

15.5 

101 

2.67 

8.4 

22 

2C 

8,000  7.5 

1 

15..5 

116 

'J'otal 

Selected 

354 

Diameter, 

Unit 

Total 

Section 

B.  T.  U.  Elbows 

Inches 

Friction 

Friction 

12.0 

68 

AE 

20,000  0 

11/3 

5.7 

47 

E2 

8,000  6.5 

1 

101 

2.67 

2.1 

6 

2C 

8,000  7.5 

iy4 

5.0 

38 

Total 

260 

The  calculated  friction  head  is  14  m.  i.,  or  2.2% 
less  than  the  available  pressure  head. 

Circuit  III  may  be  designed  as  explained  for  Cir¬ 
cuit  II. 

In  practically  all  systems  similar  to  those  shown 
in  Figs.  12  and  13,  the  system  with  the  reversed 
return  is  to  be  preferred  to  one  with  a  direct  re¬ 
turn.  One  reason  for  this  preference  is  that  it  is 
easier  to  design  the  system  so  that  the  friction  heads 
are  all  practically  equal  to  the  respective  pressure- 
heads.  Another  and  very  important  reason  is  that 
circulation  through  the  farthest  radiator  begins 
much  earlier  with  the  reversed-return  system  than 
with  the  direct-return  system.  In  some  of  the 
larger  gravity-flow  systems,  which  w^ere  constructed 
with  direct  returns,  circulation  through  the  farthest 
radiator  began  several  hours  later  than  through  the 
nearest  radiator.  In  the  earlier  period  of  the  oper¬ 
ation,  practically  all  the  hot  water  was  short-cir¬ 
cuited  through  the  radiators  near  the  heater.  It 
is  evident  that  the  calculated  gravity  flow  cannot 
take  place  through  any  radiator  until  the  flow  riser 
of  that  radiator  has  been  filled  with  hot  water. 

The  next  section  will  describe  the  design  of  a 
two-pipe  system  with  over-head  distribution  and 
reversed  return. 
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Siiiiiiiier  Ventilation  and  Cooling  of  Office  Buildings 

How  a  Small  Relrigerating  Machine  Was  Used  to  Reduce  the  Indoor  Temperature 
trom  80  Deg.  to  70  Deg.  F.  and  to  Maintain  a  Relative  Humidity  of  70  Per  Cent. 

By  Peter  H.  Bryce,  M,  A. 


A  SUMMER  or  two  ago  the  manager  of  a  large 
printing  establishment,  whose  office  building 
had  been  equipped  by  the  writer  with  a  humid¬ 
ifying  apparatus  for  winter  use,  said  the  offices 
would  be  perfect  if  a  large  office  room  some  40  ft. 
stjuare  could  be  made  cool  and  comfortable  in  the 
summer  time.  This  room  has  windows  10  ft.  high  on 
two  sides,  looking  south  and  east.  In  the  hot  summer 
months,  in  spite  of  blinds,  the  temperature  in  this 
room  climbs  at  times  up  to  90°  F.  As  the  writer 
had  previously  worked  over  the  ventilation  details 
of  passenger  ships  going  through  the  tropics,  the 
problem  appeared  to  be  comparatively  a  simple 
one,  since  it  had  been  found  quite  possible,  when  the 
Ottawa  (Canada)  city  water  temperature  did  not 
rise  above  65°  or  70°,  being  taken  from  a  large 
river  rising  in  the  northern  woods,  to  allow  water 
to  flow  slowly  through  the  hot  water  pipes  of  the 
heating  system.  This,  of  course,  reversed  winter 
operation  of  the  system  and,  with  closed  windows, 
supplied  a  very  pleasing  solution  of  the  cooling 
problem. 

OBJECTIONS  TO  USE  OF  COLD  WATER  IN  PIPES  OF 
HEATING  SYSTEM 

But  the  scheme  had  two  objections,  the  first  being 
that  to  waste  a  public  water  supply  during  the  dry 
weather  of  summer,  if  generally  practiced,  would 
tend  to  exhaust  the  water  resources  at  a  time  when 
the  largest  amount  was  being  used  for  lawn  and 
street  sprinkling  and  to  increase  the  public  cost  of 
pumping ;  while  the  second  was  that  it  did  not  pro¬ 
vide  for  any  current  of  fresh  air  being  brought  in 
from  the  outside  which  would  maintain  a  proper 
degree  of  freshness  and  humidity. 

SELECTION  OF  REFRIGERATING  UNIT 
Hence  it  was  decided  to  work  out  the  40  ft.  x  40  ft. 
room  problem  along  lines  similar  to  those  on  which 
the  winter  supply  of  humidity  in  houses  was  based ; 
namely,  the  capacity  of  air  for  moisture  at  different 
temperatures,  and  the  application  of  a  cooling  effect 
by  a  mechanical  refrigeration  apparatus. 

Luckily,  a  small  refrigerator  was  found  on  the 
market,  driven  electrically,  with  an  automatic  ther¬ 
mostat,  which  could  be  set  to  keep  the  temperature 
of  the  cooling  room  or  office  at  ary  desired  point. 
Wishing  to  insure  economy  with  efficiency,  the 
writer  tried  to  make  use  of  every  natural  agency 
to  lessen  the  temperature  and  to  utilize  the  cooling 
effect  produced  by  the  ice  machine  to  the  greatest 
extent  possible.  To  do  this  the  following  details 
were  worked  out : 

MEASURES  TAKEN  TO  INSURE  ECONOMY  WITH 
EFFICIENCY 

1.  To  cut  off  the  direct  sunlight  from  all  win¬ 


dows  by  awnings  of  white  duck,  this  being  both  the 
best  reflector  and  poorest  absorbent. 

2.  To  provide  for  the  introduction  into  the  room 
of  outer  air  at  four  o’clock  in  the  morning,  when  the 
summer  air  is  at  its  minimum  temperature  and  can 
hold  the  least  water  vapor. 

3.  To  reduce  the  air  temperature  to  the  point 
where  it  will  deposit  moisture,  when  the  saturation 
point  is  reached,  by  passing  it  into  the  room  in  the 
basement  containing  the  refrigeration  coils. 

4.  To  transmit  the  cooled  air  into  the  office 
where  it  will  rise  in  temperature  and  so  increase 
its  capacity  for  moisture  and,  by  its  forward  move¬ 
ment,  mingling  with  the  warm  indoor  air,  take  up 
moisture  and  at  the  same  time  reduce  the  tempera¬ 
ture  to  the  desired  point  of  70°  F. 

5.  To  provide  in  the  floor  of  the  office  return 
ducts  from  registers,  placed  in  the  four  corners 
of  the  room,  to  lead  the  room  air  back  to  the  coil 
room,  where  the  air  will  become  mingled  with  outer 
fresh  air  in  measured  quantities  and  with  it  be 
cooled,  any  excessive  moisture  being  precipitated  on 
the  pipes,  and  so  again  pass  into  the  circulation  of 
the  office,  thus  maintaining  a  continuous  air  move¬ 
ment  throughout  the  whole  day. 

6.  To  insure,  as  in  mechanical  winter  ventila¬ 
tion,  that  doors  and  windows  be  closed.  This  re¬ 
quires  a  given  amount  of  cooling  down  by  the  ice 
machine. 

FEATURES  OF  THE  PROBLEM 

To  illustrate,  any  room  similar  to  the  office  already 
spoke  of  may  be  taken,  having  a  cubic  capacity  of 
25,000  cu.  ft.,  in  which  an  air  movement  equal  to 
one  change  per  hour  is  sought.  To  effect  this,  it 
will  be  necessary  to  deliver  air  through  a  central  in¬ 
let  duct  in  the  floor  of  the  room  having  a  capacity  of 
2  sq.  ft.  and  an  air  velocity  of  3.5  ft.  per  second. 

As  this  is  a  low  air  velocity,  it  will  be  found  in 
practice,  with  the  inlet  of  outer  air  into  the  coil 
rooms  along  with  the  return  air  from  the  office, 
that  a  continuous  current  will  tend  to  be  set  up, 
owing  to  the  difference  of  temperature.  But  to  in¬ 
sure  a  standard  change  of  air  it  will  be  necessary 
to  place  a  small  electric  fan  in  a  duct  beneath  the 
floor  to  give  direction  to  the  current  from  the  coil 
room  into  the  office. 

There  was  thus  a  definite  problem  to  solve  such 
as  the  following: 

Assuming  that  outside  air  at  4  A.  M.  in  summer 
drops  to  70°  F.,  and  that  the  office  air  at  that  hour 
is  80°  F.,  obviously  the  first  thing  to  do  is  to  onen  all 
windows  and  try  to  get  the  room  temperature,  by 
cross  ventilation,  to  approximately  70°.  Having 
accomplished  this,  all  windows  and  doors  must  be 
closed  to  retain  room  coolness  as  long  as  possible. 
But  soon  the  external  air  becomes  heated  and  by  8 
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A.  M.,  the  work  hour,  the  building  is  beginning  to 
heat  up.  Assuming  it  would  have  again  reached 
80°  had  no  cooling  taken  place,  the  problem  is  to 
supply  enough  cold  air  to  remove  from  the  room  air 
into  the  cooling  chamber  sufficient  heat  to  hold  the 
temperature  at  70°. 

It  is  proposed  to  utilize  for  this  purpose  a  2-ton 
ice  machine  which  will  have  a  cooling  effect  about 
equal  to  25,000  B.T.U.  per  hour  continuously.  As 
this  happens  to  be  the  same  figure  as  the  cubic 
contents  of  the  room,  it  is  seen,  other  conditions 
remaining  the  same,  that  we  could  introduce  that 
amount  of  air  into  the  room  hour  by  hour  and  so 
remove  one  degree  of  heat  from  each  cubic  foot  of 
air. 

Now%  clearly,  with  the  heating  of  wall  surfaces 
and  the  number  of  heat  units  given  off  from  the 
bodies  of  the  office  employees,  each  with  a  body  tem¬ 
perature  of  98.4°,  it  will  not  be  possible  to  intro¬ 
duce  that  much  fresh  air  from  the  outside  with  an 
ice  machine  of  the  above  capacity.  But  modern 
teaching  has  already  proven  that  there  is  abundant 
oxygen  in  ordinary  house  air  for  health  purposes 
if  it  be  kept  of  the  proper  temperature  and  humidity 
and  in  constant  movement.  This  obviously  becomes 
possible  through  the  constant  return  of  the  room  air 
through  the  floor  registers  to  the  cooling  room,  sup¬ 
plied  with  coils  chilled  by  expanding  ammonia  or 
carbonic  acid. 

ESTIMATING  THE  HEAT  PRODUCTION  WITHIN  THE 

ROOM 

We  have  now  to  find  some  rule  to  estimate  the  heat 
production  within  the  room.  If  the  ordinary  esti¬ 
mate  be  taken  of  one  person  to  each  lOOQ  cu.  ft.  of 
space,  our  room  would  have  in  it  25  persons.  If  at 
desk  work,  each  would  give  off,  as  body  heat,  some 
140  B.T.U. ,  so  that,  in  all,  3500  B.T.U.  would  be 
added  to  the  temperature  per  hour  from  the  bodies 
of  the  inmates.  Assuming  that,  by  direct  heat 
radiation  from  the  sun,  twice  as  much  heat  is  added 
to  the  air  of  the  room,  we  have  in  this  way  10,500 
B.T.U.  added  that  must  be  removed  by  cold  air. 
Hence,  to  make  the  calculation  easy  on  this  basis,  we 
can  say  that  an  equal  amount  of  outside  and  of  room 
air  must  be  drawn  each  hour  over  the  cooling  coils 
of  the  ice  machine,  or  an  amount  of  fresh  air  equal 
to  half  the  capacity  of  the  room  must  be  drawn  in  by 
the  fan  hourly  and  mingled  with  an  equal  amount 
of  the  air  of  the  room,  which  has  been  brought  into 
the  cooling  chamber. 

Thus,  if  the  air  of  the  room,  or  outside,  has 
reached' 75°  and  has  a  relatively  humidity  of  75%, 
it  will,  if  drawn  into  the  cooling  room,  be  cooled 
down  and,  at  69°,  become  saturated.  Its  excess  mois¬ 
ture  then  begins  to  be  deposited  on  the  cold  pipes. 
On  the  other  hand,  if  it  is  driven  into  the  office  room 
by  the  fan  and  mingles  with  the  room  air,  the 
relative  humidity  will  rise  again  to  a  normal  of 
about  70%. 

A  few  further  particulars  may  be  added.  Ob¬ 
viously,  we  have  in  this  simple  arrangement  an  ap¬ 
paratus  designed  to  do  a  definite  piece  of  work. 
The  several  factors  are  known  and  the  variations  in 
the  amount  of  air  brought  in  from  the  outside  and 
from  the  office  space  can  be  definitely  provided  for 


by  dampers  in  the  ducts  from  the  outside  and  from 
the  office,  which  enter  into  the  cooling  room.  They 
can  readily  be  adjusted  from  the  office  where  is 
placed  a  simple  dry  and  wet-bulb  thermometer  to 
record  both  temperature  and  humidity.  If  com¬ 
fort  and  efficient  work  through  the  long  trying  days 
of  summer  are  so  essential  a  desideratum  in  thous¬ 
ands  of  offices,  we  have  in  this  a  method,  supplied  at 
the  cost  of  a  fevc  cents  daily  after  the  first  installa¬ 
tion,  which  will  meet  all  requirements. 

New  Rules  for  Figuring  Effeet  of  Wind  on 
Heat  Losses  from  Buildings 

Based  upon  heat  loss  coefficients  compiled  by 
various  investigators  and  given  in  the  accompany¬ 
ing  table  (Table  3),  some  interesting  new- formulas 
have  been  developed  by  Professor  A.  C.  Willard, 
professor  of  heating  and  ventilation  and  head  of 
the  Department  of  Mechanical  Engineering  at  the 
University  of  Illinois.  They  were  presented  in  a 
paper  read  at  the  recent  annual  convention  of  the 
National  District  Heating  Association. 

After  discussing  the  nature  of  the  coefficient  of 
heat  transmission  and  giving  the  fundamental  equa¬ 
tions  involved.  Professor  Willard  develops  the  fol¬ 
lowing  formula  for  a  simple  wall  x  inches  thick : 

1 

U  ^ - 

1  1  07 

K.^  C 

and  for  a  compound  wall  of  several  materials  having 
thicknesses  in  several  inches  of  Xj,  Xo,  x,,,  etc. : 


X  X  ^ 

- 1 - 1 - 1 - i - etc. 

X,  K,  C,  C,  C, 

In  these  equations 

U  B.  T.  U.  transmitted  per  hour  per 
SQuare  foot  of  wall  surface  per  degree 
difference  between  the  inside  and  out¬ 
side  air  temperatures. 

/v,  and  K.,  =  inside  and  outside  surface  coefficients 
for  the  two  materials  in  contact  with 
air. 

C  =  conductivity  of  building  materials. 


TABLE  1— SURFACE  COEFFICIENTS  (K^)  FOR 
VARIOUS  BUILDING  MATERIALS  UNDER 
STILL  AIR  CONDITIONS. 

The  values  in  the  table  are  B.  T.  U.  per  square  foot  of 
wall  surface  per  hour  per  degree  F.  difference  between 
the  mean  air  temperature  in  the  room  and  the  inside  sur¬ 
face  temperature  of  the  wall. 

Surface  Cof;fficient  K 
(Still  Air) 

Building  Material  Harding  and  Willard 

Asbestos  (sheet) .  1.40 

Brickwork  (ordinary) .  1.40 

Cement  Plaster  (finished) .  0.93 

Concrete . .  1.30 

Corkboard .  1.25 

Glass  (window) .  1.50 

Magnesia  (blocks) .  1.45 

Wood  (finished  surface) .  1.40 


Average  of  all  values. 
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TABLE  2— FACTORS  TO  BE  USED  IN  DETERMINING 
VALUES  OF  OUTSIDE  SURFACE  COEFFICIENTS 
(A'.)  UNDER  MOVING  AIR  CONDITIONS. 

In  each  case  the  factor  is  based  on  still  air  coefficient  (Ai) 
for  same  material.  For  conditions  where  the  wind  ve¬ 
locity  is  not  known  use  the  factor  3  or  tako  A'.,  and  3A,  for 
same  material. 

Wind  Velocity 


Miles  per 

Multiples  of  Ai 

Hour 

Brickwork 

Wood 

Average 

5 

2.38 

2.19 

2.28 

10 

3.20 

2.71 

2.96 

15 

3.76 

2.95 

3.36* 

20 

4.22 

3.02 

3.62 

*  This  is  usually  taken  as  3  even. 


Using  these  equations,  Professor  Willard  applied 
them  to  a  few  typical  wall  materials,  such  as  brick 
and  concrete,  when  the  outside  air  was  still  and 
moving.  .  In  each  case  both  a  thin  wall  and  a  thick 
wall  were  investigated,  and  still  and  moving  air 
coefficients  for  single-strength  glass  were  also 
found.  The  computations  for  the  two  brick  walls 
are  given  in  Fig.  1,  for  the  two  concrete  walls  in 
Fig.  2  and  for  glass  in  Fig.  3. 

Table  4  is  a  summary  of  the  results.  Reference 
to  the  last  column  shows  that  the  change  in  the  heat 
transmission  coefficient  of  a  wall  or  glass  produced 
by  wind,  as  compared  with  the  same  wall  in  still 
air,  not  only  increases  with  the  velocity  of  the  wind, 
but  the  increase  varies  widely  for  the  same  ma¬ 
terial  depending  on  the  wall  thickness.  In  the 
cases  investigated,  the  range  of  factors  by  which 
still  air  coefficients  must  be  multiplied  to  correct 
for  a  15-mile  wind  velocity  is  from  1.08  to  1.47. 

An  important  point  brought  out  by  Professor 
Willard  is  that  the  effect  of  wind  on  heat  trans¬ 
mission  coefficients  determined  under  still  air  con¬ 
ditions  is  very  marked  in  the  case  of  thin  walls  of 
any  material,  and  becomes  less  and  less  important 
as  the  thickness  of  the  wall  is  increased,  until  in 


4i 


C=5 

DncH 


- 


C-5 

dncH 


■Hr  14 


Case  I.  ^t///Air  K, 


u=j—lj^=o.^i4a 

14  '^14  ~J 


u= 


Case  R  Moving  Air  K  =  J/f, 
•  at  15  mi  per  hr. 


f4  4Z  J 


=Q57a 


U=r^ 


1,1  .^4 


=0.174 


0.448 

Wmd  adds  78  %  to 
U  for  4’  tvaH 


Wind  adds  3  X  to 
U  for  74”  waft 


Ilrick  Walls 


TABLE  3— CONDUCTIVITY  COEFFICIENTS  FOR 
VARIOUS  BUILDING  MATERIALS. 

The  values  in  the  table  are  in  B.  T.  U.  per  square  foot  of 
wall  surface  per  hour  per  inch  thickness  per  degree  F. 
difference  between  the  two  surfaces,  for  thoroughly  dry  ma¬ 
terials.  For  use  whei’e  air  temperature  difference  on  two 
sides  of  wall  is  about  70°  and  outside  air  is  near  zero. 


Coefficieni  i  oi'.  iiictivity  Cand 
Weight  per  Cu.  h't. 


ISuilding  Material 
Authority 


•AdK’stos  (sheet)  . . 

AsIksios  Hoard  (corrugated) . 

Brickwork . . 

Concrete  (Stone  1:2 ;4  Mix) . 

Cinder  Concrete . 

Corklxrard . . 

Magnesia  (board) . 

W<)<«i  (Kir,  in.  thick) . 

Yellow  Bine  Sheathing . 

Drop  Silling . 

Bine  Blank . 

Maple  FItwring . 

Oak  Door . 

Wood  Lath  and  Blaster . . 

Metal  Lath  and  F’laster . 

Gypsum  Partition  Tile . 

Pyrobar  (gypsum) .  . 

Gypsum  Reinforced  Roof  Tile . 

Insulex  (very  light  gypsum) .  .  . 

Caixtt’s  Quilt . 

Insulite . 

Celotex.  . . 

Keystone  Hair . 

Hair  Felt .  . 

Roofing  Paper  and  Pitch . 

One  thickness  building  paper . 

One  course  N'o.  2  tar  felt. . . . 

Cornell  Wall  Board  A  in.  thick . 

Glass  (act.  glass  91.4%  total  area) . 

Double  Glass  yi  in.  air  space  (glass  69.3%  total  area 

2  in.  Tile,  yi  in.  plast.  both  surf . 

4  in.  Tile,  yi  in.  plast.  both  surf . 

6  in.  Tile,  yi  in.  plast.  both  surf . 

2  in.  Tile,  plastered  as  above  and  roofing  covered.. . 


Harding  and 
Willard 

Peebles' 

Lb.  per. 
Cm.  Ft. 

C 

Lb.  per 
Cu.  Ft. 

C 

48  S 

n  29 

2b  4 

(I  48 

132  (1 

4  (HV 

140  0 

8  30 

6  .30 

9  7 

o\?2 

5.20 

0.30 

13  .S 

0  51 

33  4 

1  (Kl 

1  00 

1  10 

1  20 

1  30 

1  10 

1  25 
.  1  00 

1  20 

0  50 
0.40 

0.33 

0  33 

0  29 

0.25 

4 . 20’ 

3  00’ 

2 . 5C’ 

2 '06 

1.50’- 

1.00’ 

0.60’ 

0.47’ 

0.84 

'  For  damp  or  wet  brickwork  take  C  “  5.  _ 

-  Flat  plate  method  using  a  test  sample  18  in.  square  and  up  to  4  in.  in  thickness. 
*  For  thickness  and  construction  stated,  not  per  1  in.  of  thickness. 


the  case  of  a  very  thick  wall  wind  movement  may 
be  nearly  negligible.  Therefore,  it  is  impossible 
and  incorrect  to  apply  the  same  constant  correction 
factor  to  transmission  coefficients  based  on  still 
air  or  moving  air  conditions  even  for  any  one  lo¬ 
cality. 

The  only  proper  procedure,  concludes  Professor 


K^ 


-Krl.3 


C~3 

Concrete 


-/C'/J 


C-& 

Concrete 


Case  I.  Stitt  Air  , 


I  I 


^0.490 


U= 


-J-t-L 

1.3  iS 


w 


=0.720 


Case  E  MoWnoAir 
at  15  mi.  per  hr. 


U= 


iS  39  6 


o.ess 


J-.^±.^24 
13  3.9  6 


^0.243 


O.G5S  -j^yf 
0.490 


0.248 

O.  220 


1.13 


Wind  adds  34  7o  to 
U  for  4"  yva/t 


W/nct  adds  t3  %  to 

U  for  24  ”  i^a/t 


('onorete  Wtills 


Heat  Traimiiiission  CoellicieiUs!  for  Wall^  of  Two  Thick nestsCH  in  Still  and  Moving  Air 
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Heat  Transmission  Coefficients  for  Glass  in  Still  and 


Moving  Air 

Willard,  is  to  determine  the  probable  wind  velocity 
for  the  locality  in  question  (based  on  Weather 
Bureau  records  for  a  period  of  years)  and  then 
compute  the  values  of  the  heat  transmission  coeffi¬ 
cient  U  for  the  velocity,  selecting  the  inside  surface 

TABLE  4— TABLE  SHOWING  EFFECT  OF  WIND  ON 
HEAT  TRANSMISSION  COEFFICIENTS. 

The  increase  in  heat  transmission,  occasioned  by  a  15- 
mile  wind,  compared  with  the  heat  transmission  in  still 
air,  is  shown  in  per  cent,  in  the  last  column. 

■V 

U  (Wind) 


No 

Wall  Material 

Wall 

Thickness 

Inches 

(.\o  Wind) 
Still  Air  o'n 
Both  Sides 
of  Wall 

Moving  air  at 

IS  Miles  per  Hr. 
on  Outside  of 
Wall 

Increase  in  U, 
Due  to  Wind 
in  per  cent 

‘1 

Brick,  plain  . 

4 

0  448 

0  572 

28 

2 

Brick,  plain . 

24 

0  161 

0  174 

8 

3 

Concrete  1:2:4  stone 

4 

0  480 

0  657 

34 

4 

Concrete  1 :2  ;4  stone 

24 

0.218 

0.248 

13 

5 

Glass,  no  frame .  . 

0  085 

0  73 

1.07 

47 

Note:  The  still  air  coefficients  for  the  five  cases  shown  would,  therefore,  have  to 
be  multiplied  by  the  following  factors;  (1)  X  1-28,  (2)  X  1  08,  (3)  X  1  34,  (4)  X  1  13, 
and  (5)  X  1-47.  The  use  of  the  same  factor  for  ail  five  cases  is  indefensible  and  seri¬ 
ously  incorrect. 

coefficient  and  the  coefficient  of  conductivity  C 
from  Tables  1  and  3,  making  the  outside  surface 
coefficient  X,  as  much  greater  than  as  the  wind 
velocity  demands.  If  this  proves  too  laborious,  an 
approximate  value  can  be  arrived  at  by  assuming 
rather  arbitrarily  an  average  fixed  wind  velocity 
for  the  entire  country. 

The  direction  of  the  prevailing  wind  during  the 
heating  season  in  any  given  locality  should  also 
receive  consideration,  but  the  effect  of  wind  direc¬ 
tion  is  far  less  marked  on  heat  transmission  coeffi¬ 
cients  than  on  infiltration  or  inleakage  through 
cracks  or  openings  in  the  windward  sides  of  the 
building. 

Novel  Air  Duct  Design  in  Aeroplane  Engine- 
Testing  Laboratory 

At  the  Navy  Aircraft  Factory,  in  Philadelphia, 
Pa.,  a  large  engine-testing  laboratory  is  maintained, 
devoted  exclusively  to  the  testing  of  aeroplane 
motors.  Obviously,  the  most  satisfactory  trial 
would  be  to  subject  the  apparatus  to  conditions 
similar  to  those  it  will  experience  in  actual  operation. 


The  motor  in  an  aeroplane,  for  instance,  cruising 
at  a  speed  of  some  100  miles  per  hour,  is  naturally 
working  under  very  different  conditions  than  when 
in  a  stationary  position.  To  correct  this  factor,  this 
testing  laboratory  at  the  Philadelphia  Navy  Yard  is 
having  installed  a  group  of  three  fans  to  be  used 
in  supplying  cooling  air  to  the  motor  and  thereby 
to  create  atmospheric  conditions  as  near  as  possible 
to  actual  flying  conditions.  Their  application  in 
this  particular  instance  has  necessitated  a  unique 
construction  of  the  duct  system. 

The  installation,  as  described  by  Arthur  L.  Greene, 
of  the  Buffalo  Forge  Company,  comprises  three  fan 
units,  two  of  which  are  of  the  double  duplex  Conoidal 
type.  The  third  is  a  small,  special  steel-plate 
blower,  also  of  Buffalo  Forge  make.  This  latter 
unit  has  a  capacity  of  20,000  cu.  ft.  and  is  direct- 
connected  to  a  75  B.H.P.  motor  rotating  at  1140 
R.P.M.  For  present  purposes  a  description  of  the 
duct  design  and  construction  used  with  this  small 
unit  will  be  sufficient. 

The  small  fan  mentioned  will  be  used  to  supply 
cooling  air  to  all  single  cylinder  motors  when  under¬ 
going  trials  in  the  laboratory.  To  test  these  motors 
under  actual  flying  conditions,  it  is  necessary  that  a 
current  of  air  having  a  velocity  up  to  120  miles  an 
hour — the  maximum  speed  of  planes  equipped  with 


Slot  CLtVATION  Of  OuCT  i,  TAN 


Duct  Design  and  Operating  Results  of  Aeroplane 
Rngine-Testing  Apparatus 

these  motors — ^be  blown  over  the  motor  while  run¬ 
ning.  This  represents  approximately  10,560  ft.  per 
minute  velocity.  Under  ordinary  conditions,  sup¬ 
plying  20,000  cu.  ft.  of  air  per  minute  at  this  velocity 
represents  no  special  difficulty.  The  conditions  met 
here,  however,  concern  the  unusual  duct  construction 
necessary  because  of  the  limited  space  provided  for 
the  fan  units ;  this  has  necessitated  placement  of  each 
fan  with  its  motor  on  the  floor  above  the  testing 
room,  while  a  duct  leads  downward  from  each  blower 
to  the  testing  block  on  the  main  floor. 

In  view  of  the  importance  of  maintaining  even  air 
distribution  over  the  surface  of  the  engine,  it  is 
interesting  to  note  the  results  attained  in  a  test  of 
this  grid.  The  figures  in  each  square  or  rectangu¬ 
lar  section  represent  the  velocity  pressure  readings 
for  that  one  section. 
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Back  To  First  Principles 

Plain  Answers  to  Direct  Questions  on  Present-Day  Heating  and  Ventilating  Practice 

By  T,  W\  Reynolds 

(Continued  From  the  June  Issue) 


36.  Q.  Of  tchaf  does  the  total  heat  of  steam  con¬ 
sist  ? 

A.  The  total  heat  of  evaporation  is  the  heat  re¬ 
quired  to  raise  the  temperature  of  the  water  from  the 
freezing  point  to  the  boiling  point,  plus  the  heat  re¬ 
quired  to  change  the  water  into  steam  at  the  pres¬ 
sure  corresponding  to  the  boiling  point.  It  consists 
of  the  heat  of  the  liquid  and  the  total  latent  heat,  the 
sum  of  which  is  equal  to  the  sum  of  the  heat  of  the 
liquid,  plus  the  internal  and  external  latent  heat,  or 
as  detailed  in  previous  paragraphs,  the  total  heat 
is  equal  to  the  sum  of  the  heat  required  to  raise  the 
temperature  of  the  water,  plus  the  heat  to  separate 
the  particles  of  water  against  cohesion,  plus  the  heat 
necessary  to  overcome  the  pressure  of  steam  as  it 
opposes  the  increase  in  volume. 

Though  the  total  heat  of  steam  is  measured  above 
32°  F.,  the  same  as  the  heat  of  the  liquid,  yet  it  is 
many  times  larger,  as  the  latter  contains  only  the 
heat  necessary  to  raise  the  temperature.  For  ex¬ 
ample,  of  the  1150  B.T.U.  in  the  total  heat  at  212°  F., 
only  180  B.T.U.  are  contained  in  the  heat  of  the 
liquid,  the  balance  of  970  B.T.U.  being  contained 
in  the  latent  heat  (See  Fig.  23). 

Each  steam  pressure  has  a  corresponding  total 
heat.  The  amount  increases  but  slightly  with  the 
pressure.  For  example,  the  increase  in  total  heat 
from  0  lbs.  to  150  lbs.  gauge  pressure  is  only  45 
B.T.U.  This  increase  is  due  to  the  heat  of  the 
liquid  which  increases  more  rapidly  than  the  de¬ 
crease  in  latent  heat  (See  Fig.  25.). 

37.  Q.  What  is  the  loivest  temperature  and 
pressure  at  ivhich  ivater  can  be  evaporated? 

A.  Unbelievable  as  it  may  seem  at  first  thought, 
steam  can  be  generated  from  ice  at  the  freezing 
point  of  water  without  any  intermediate  step  such 
as  the  conversion  of  ice  into  water.  As  it  is  obvious 
that  there  is  no  heat  of  the  liquid  at  the  boiling  point 
of  32°  F.,  it  will  be  readily  seen  that  the  ice  would 


Fig.  26 — Comparative  Volume  of  Steam  at  Different 
Pressures,  Showing  Enormous  Increase  in  Volume 
at  a  Perfect  Vacuum 


flash  directly  into  steam  as  soon  as  it  was  supplied 
with  the  heat  equal  to  the  sum  of  the  latent  heat 
of  fusion  (the  heat  necessary  to  change  a  solid  to  a 
liquid)  plus  the  latent  heat  of  evaporation  (See  Fig. 
23). 

Fortunately  for  us  this  can  take  place  only  at  the 
low  absolute  pressure  of  0.0886  lbs.  (very  high 
vacuum  of  29.82  in.),  as  at  this  pressure  the  re¬ 
sistance  to  change  in  volume  is  very  slight.  If  our 
atmospheric  pressure  were  0.0886  lbs.,  instead  of 
14.7  lbs.,  there  would  be  no  water  on  the  earth, 
though  plenty  of  ice  or  steam. 

Tables  giving  the  properties  of  steam  show  this 
to  be  true.  At  the  temperature  of  32°  F.,  the  pres¬ 
sure  is  0.0886  lbs.,  the  latent  heat  and  the  total  heat 
are  the  same  (1073  B.T.U.),  the  heat  of  the  liquid 
zero,  and  the  temperature  of  the  steam  and  water 
32°  F.  Incidentally,  the  space  required  by  1  lb.  of 


Fig.  2  7 - Effect  of  Atmospheric*  Pressure  Upon  liquids 

of  Different  Weigiits  or  Densities 

steam  at  this  temperature  and  pressure  is  3294  cu. 
ft.,  a  volume  which  is  very  large,  as  compared  with 
steam  at  other  pressures  (See  Fig.  26).  However, 
up  to  about  1  lb.  absolute  pressure  the  volume  re¬ 
duces  at  a  rapid  rate  (See  Fig.  25).  Above  this 
point  the  volume  of  steam  is  decreased  with  much 
less  rapidity  as  the  pressure  rises. 

38.  Q.  What  is  the  cause  of  atmospheric  pres¬ 
sure  ? 

A.  Our  atmosphere  extends  for  50  miles  or  more 
above  the  earth,  so  that  the  total  weight  of  the  air 
above  one  square  inch  of  the  earth  exerts  a  pressure 
at  the  lowest  point  (sea  level)  of  14.7  lbs.  per 
square  inch.  Obviously,  the  pressure  of  the  atmos¬ 
phere  or  weight  of  the  air  is  less  at  the  top  of  moun¬ 
tains  than  at  sea  level. 
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39.  Q.  What  is  the  difference  between  absolute 
pressure  and  atmospheric  or  gauge  pressure? 

A.  There  can  be  no  confusion  in  our  minds  re¬ 
grading  the  two  pressures  if  we  remember  that 
gauge  pressure  is  measured  above  a  zero  point 
placed  at  14.7  lbs.,  absolute  pressure  (the  pressure 
of  the  atmosphere) ,  while  absolute  pressure  is  meas¬ 
ured  above  zero  pressure  at  perfect  vacuum,  or  en¬ 
tire  absence  of  atmospheric  pressure. 

In  the  usual  steam-pressure  gauge,  the  pressure 
acts  on  the  interior  of  a  tube  bent  in  an  arcuate 
form.  The  tendency  of  the  pressure  to  straighten 
this  tube  out  is  opposed  by  the  atmospheric  pressure 
acting  on  the  outside  of  the  tube,  hence  the  gauge 
reads  in  pressures  above  that  of  the  atmosphere,  so 
when  we  speak  of  a  pressure  of  2  lbs.  per  square 
inch,  we  mean  gauge  pressure,  or  pressure  above 
that  of  the  atmosphere.  In  a  boiler  on  which  the 
gauge  shows  2  lbs.,  there  is  really  a  pressure  of  2  lbs. 
plus  14.7  lbs.,  giving  a  total  of  16.7  lbs.  absolute 
pressure. 

JfO.  Q.  What  is  meant  by  inches  of  vacuum? 

A.  The  confusion  sometimes  resulting  from  our 
conception  of  a  vacuum  is  due  to  our  existence  under 
a  pressure  caused  by  the  weight  of  the  atmosphere 
and  to  which  we  have  so  adapted  ourselves  that  it 
does  not  ordinarily  seem  as  pressure  to  us.  Only 
pressure  above  that  of  the  atmosphere  seem  realis¬ 
tic,  those  below  seem  unnatural  and  are  often  viewed 
as  minus  pressures. 

When  the  absolute  pressure  is  below  the  atmos¬ 
pheric  pressure  we  have  a  very  confusing  way  of 
referring  to  such  a  condition  as  a  vacuum,  and  as  a 
further  confusion,  we  do  not  measure  the  amount  of 
vacuum  or  decrease  below  atmospheric  pressure  in 
pounds  per  square  inch  as  we  measure  pressures, 
but  commonly  measure  it  as  a  difference  of  pressure 
equivalent  to  so  many  inches  of  mercury.  So  we 
have  two  measures  of  exactly  the  same  pressure 
expressed  in  different  terms,  for  example;  20  in. 
of  vacuum  might  also  be  referred  to  as  4.9  lbs.  ab¬ 
solute  pressure. 

Theoretically,  water  will  rise  in  the  suction  pipe 
of  a  pump  to  a  height  of  34  ft.  We  say  it  rises  be¬ 
cause  of  “suction.”  Early  philosophers  said  it  rose 
because  nature  abhors  a  vacuum,  but  later  it  was 
found  that  water  would  not  rise  above  this  point 
even  with  a  vacuum  above  the  water.  From  this 
it  was  learned  that  nature’s  apparent  horror  of  a 
vacuum  did  not  go  above  34  ft. 

Toricelli  then  made  experiments  with  mercury, 
as  this  is  much  denser  than  water,  and  found  that 
the  mercury  would  not  rise  to  34  ft.,  but  instead 
only  to  30  inches.  At  these  heights,  the  two  columns, 
though  unequal  in  height,  were  equal  to  one  another 
in  weight,  as  each  was  balanced  by  the  pressure  of 
the  atmosphere.  This  showed  that  atmospheric  air 
had  pressure  due  to  its  weight,  therefore  tended 
to  break  a  vacuum  or  rush  into  any  place  of  lower 
pressure;  also,  that  the  exact  amount  of  this  pres¬ 
sure  of  the  atmosphere  could  be  determined  by  the 


weight  of  a  liquid  (such  as  water  or  mercury) 
which  the  pressure  held  up. 

Atmospheric  pressure  of  14.7  lbs.  per  square  inch 
is  equal  to  the  pressure  of  a  column  of  mercury 
30  in.  high,  so  that  a  perfect  vacuum  or  no  vacuum 
at  all  would  be  referred  to  as  30  in.  of  mercury,  or 
simply  as  30  in.  of  vacuum.  If  a  glass  tube  over 
30  in.  long  is  filled  with  mercury  and  the  open  end 
closed  by  finger  and  dipped  into  mercury  in  a  pan 
(as  shown  in  Fig.  27)  as  soon  as  the  finger  is  re¬ 
moved  the  mercury  in  the  tube  will  drop  until  its  top 
is  30  in.  above  the  surface  of  the  mercury  in  the 
pan.  Knowing  that  one  cubic  inch  of  mercury 
weighs  0.49  lbs.,  we  learn  from  this  experiment 
that  the  atmospheric  pressure  is  14.7  lbs.  per  square 
inch  because  the  pressure  acting  downward  due  to 
the  weight  of  30  in.  of  mercury  (30X0.49=14.7 
lbs.)  is  balanced  by  the  pressure  of  the  atmosphere 
acting  upwards. 

As  further  evidence  of  the  exact  pressure  of  the 
atmosphere,  a  tube  of  sufficient  length  may  be  filled 
with  water  (see  Fig.  27),  instead  of  mercury,  in 
which  case  the  height  of  the  column  would  be  34 
ft.,  or  408  in.,  instead  of  30  in.,  as  water  weighs 
only  0.036  lbs.  per  cubic  inch  and  14.7^0.036=408 
in.  Again,  if  the  tube  were  increased  in  area  from 
1  to  2  sq.  in.  the  volume  and  weight  of  water  or 
mercury  supported  would  be  doubled,  but  the  height 
of  the  column  would  remain  as  before.  This  is  be¬ 
cause  atmospheric  pressure  is  14.7  lbs.  per  each 
square  inch,  so  that  the  total  pressure  of  the  atmo¬ 
sphere  (14.7  lbs.x2)  acting  upwards  on  the  Uvo 
square  inches  at  the  lower  end  of  the  tube  would 
counteract  and  balance  the  total  pressure  of  the 
column  (14.7  lbs.X2)  acting  downwards  over  the 
same  area. 

Now  if  we  open  the  upper  end  of  the  tube  to  the 
atmosphere,  we  break  the  vacuum  in  the  upper  end, 
as  the  air  at  atmospheric  pressure  will  rush  in.  The 
mercury  will  then  press  downward  with  the  pres¬ 
sure  of  its  own  weight  (14.7  lbs.)  plus  that  of  the 
atmosphere  (14.7  lbs.),  so  that  the  atmospheric 
pressure  at  the  lower  end  of  the  tube,  being  counter¬ 
acted  by  the  atmospheric  pressure  at  the  upper  end. 
can  no  longer  support  the  weight  of  the  column; 
consequently,  the  water  or  mercury  will  leave  the 
tube. 

If  the  upper  end  of  the  tube  were  not  broken,  we 
could  find  still  other  ways  of  removing  the  mercury 
from  the  tube.  For  instance,  by  removing  atmos¬ 
pheric  pressure  from  the  lower  end  of  the  tube, 
as  by  suction,  a  vacuum  would  be  created  at  the 
lower  end,  so  that  with  no  pressure  to  support  the 
weight  of  the  column,  the  mercury  would  leave  the 
tube.  If  the  pan  is  closed  and  sealed  against  entry 
of  air  (atmospheric  pressure)  and  the  air  in  the 
pan  gradually  exhausted  by  means  of  a  suction 
pump,  or  some  similar  appliance,  the  mercury  will 
drop  in  the  tube,  until,  with  all  the  air  exhausted 
(atmospheric  pressure  removed),  there  would  be 
no  mercury  left  in  the  tube  above  the  surface  of 
that  in  the  pan.  This  would  leave  a  perfect  vacuum 
(or  no  pressure  at  all)  in  the  tube  and  would  be 
referred  to  as  a  30  in.  vacuum. 
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IT  IS  very  interesting  to  contrast  the  alluring 
arguments  of  the  house-heating  fuel-oil  burn¬ 
ing  enthusiasts  with  the  hard-headed  com¬ 
ments  of  many  of  the  heating  contractors  and  en¬ 
gineers  who  are  still  far  from  being  “sold”  on  the 
oil-burning  proposition.  On  one  hand  we  have  the 
experiences  of  those  who  have  long  specialized  in 
this  field  and  who  have  become  experts  in  their  line, 
while,  on  the  other,  we  have  men  to  whom  oil¬ 
burning  may  not  be  so  much  of  a  mystery  but  who, 
nevertheless,  find  themselves  at  their  wits’  ends  to 
account  for  some  of  the  experiences  they  have  with 
oil-burning  outfits. 

At  the  recent  convention  of  the  heating  contrac¬ 
tors,  for  instance,  after  the  experts  had  been  heard 
from,  the  discussion  got  down  to  “brass  tacks”  and 
some  very  frank  comments  were  made,  which  are 
reported  on  another  page  of  this  issue. 

From  the  discussion,  two  outstanding  points  seem 
to  be  clearly  established.  One  is  that  the  servicing 
of  oil-burning  equipment  is  essential  and  that  the 
heating  industry  is  not  at  present  prepared  to  ren¬ 
der  this  service.  The  other  is  the  general  agree¬ 
ment  among  all  the  speakers  that  oil-heating  is  on 
the  way  and  that  we  may  confidently  look  forward 
to  its  continued  progress  for  house-heating,  as  well 
as  for  those  types  of  buildings  where  an  operator 
is  in  charge. 

The  conclusions  here  given  are  those  long  ago 
reached  by  heating  men  on  the  Pacific  Coast  where 
oil-heating  may  be  said  to  have  originated.  There 
the  usual  practice  is  for  the  heating  contractor  to 
install  the  piping  up  to  the  oil-burning  equipment 
itself  and,  as  a  rule,  the  manufacturer  installs  his 
own  apparatus.  Some  of  the  larger  heating  con¬ 
tractors  have  trained  their  men  to  do  this  work 
and  have  been  able  to  reap  an  extra  profit  as  a 
result.  So  that  the  tendency  is  all  in  that  direc¬ 
tion,  but  unless  and  until  the  heating  contractor  is 
sure  of  his  ground  and  of  the  competence  o-f  his  men 
for  such  work,  the  success  of  his  installations  and 


the  progress  of  oil-burning  will  be  better  promoted 
by  leaving  the  actual  installation  of  the  burners 
and  the  servicing  of  the  equipment  in  the  hands 
of  the  manufacturers. 


Tentative  plans,  we  are  advised,  are  now’ 
under  consideration  to  organize  a  separate  di¬ 
vision  in  the  Bureau  of  Foreign  and  Domestic 
Commerce  of  the  Department  of  Commerce,  to  be 
known  as  the  “Plumbing  and  Heating  Division.” 
The  work  of  this  division,  it  is  stated,  will  be  de¬ 
voted  entirely  to  the  expansion  of  plumbing  and 
heating  sales.  This  wdll  be  done  by  making  per¬ 
sonal  and  mail  surveys  of  the  possible  markets  of 
this  country  and  the  developing  of  ways  and  means 
of  successfully  selling  the  millions  of  prospects. 
Such  a  movement  has  our  hearty  approval  and  w’e 
only  hope  that  it  wdll  pave  the  way  for  a  considera¬ 
tion  by  the  Department  of  the  needs  of  the  heating 
and  ventilating  industry  in  the  w’ay  of  engineering 
research.  As  was  reported  in  last  month’s  issue, 
the  committee  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  which  was  appointed  to 
investigate  the  matter  of  raising  an  endowment 
fund  for  the  society’s  Research  Laboratory,  asked 
to  be  empow’ered  to  go  to  the  proper  government 
officials  with  a  view’  of  having  the  government  es¬ 
tablish  a  Research  Laboratory  in  heating  and  venti¬ 
lation.  If  the  Department  is  willing  to  spend  money 
in  developing  the  market  for  plumbing  and  heating 
supplies,  it  ought  not  to  be  such  a  far  cry  to  secure 
its  support  for  research  work. 


JUST  how  ambitious  are  the  plans  of  the  National 
Association  of  Master  Plumbers  for  a  scholar¬ 
ship  in  sanitary  engineering  may  be  seen  from 
the  subjects  which  have  been  assigned  to  this 
course.  To  mention  only  a  few  of  them,  they  in¬ 
clude  principles  of  engineering  practice,  chemistry 
in  its  various  branches,  surveying,  analytical  me¬ 
chanics,  calculus,  experimental  hydraulics,  heating 
and  ventilating  engineering,  architectural  engineer¬ 
ing  and  sanitary  engineering  design.  It  is  quite 
evident  that  the  association  intends  to  take  the  term 
“sanitary  engineer”  in  its  widest  sense  because, 
if  carried  out  along  the  lines  indicated,  it  will  em¬ 
brace  not  only  the  activities  of  the  plumber,  but  of 
the  heating  and  ventilating  engineer  and  air  condi¬ 
tioning  engineer  as  well.  The  question  suggests 
itself,  why  not  go  a  step  further  and  give  the  young 
sanitary  engineer  a  well-rounded  education  by  as¬ 
signing  to  him  a  course  in  electrical  engineering,  a 
year  or  two  of  refrigerating  engineering  and  pos¬ 
sibly,  a  little  civil  engineering  on  the  side.  Speaking 
seriously,  it  will  occur  to  most  people  in  the  industry 
that  the  plumbing  trade  is  planning  a  pretty  big 
jump  in  its  status  and  that  the  danger  will  be  in 
establishing  too  wide  a  gap  between  its  present 
status  and  that  to  be  looked  forward  to.  As  Ole’s 
friend  advised  him  when  he  was  about  to  leap  from 
a  departing  ferry  boat  to  the  shore,  “Better  make 
it  in  two  yumps.  Ole.” 


THE  HEATING  AND  VENTILATING  MAGAZINE 


63 


Pros  and  Cons  of  Fuel -Oil  Heating  For 

The  Home 


Those  who  heard  the  addresses  of  A. 
H.  Ballard  before  the  heating  engineers’ 
society  last  January  and  more  recently 
before  the  heating  contractors’  associa¬ 
tion,  at  Atlantic  City,  must  have  been 
impressed  with  his  rosy  view  of  the  fu¬ 
ture  of  this  industry.  As  reported  in 
The  Heating  and  Ventilating  Maga¬ 
zine  for  February  and  June,  1924,  Mr. 
Ballard  made  the  prediction  that  event¬ 
ually  every  home  in  the  United  States 
would  be  equipped  with  fuel-oil  burn¬ 
ing  equipment. 

At  one  of  the  later  closed  sessions,  the 
subject  was  discussed  at  some  length 
and  the  discussion  is  reported  in  full 
in  the  association’s  Official  Bulletin  for 
July,  containing  the  convention  Proceed¬ 
ings. 

Supporting  Mr.  Ballard’s  view  of  the 
situation,  Mr.  De  Rosa,  of  Utica,  N.  Y., 
declared  that  now  was  the  proper  time 
for  the  heating  contractors  to  get  into 
the  fuel-oil  burning  field.  However,  he 
cautioned  those  interested  to  be  careful 
which  kind  of  a  burner  they  adopted 
and  to  keep  away  from  all  types  of 
gravity  burners,  also  from  burners  that 
will  burn  only  furnace  or  distillate  oils. 

“Sell  only  burners,”  he  declared, 
“that  bum  oil  by  atomization  and  burn¬ 
ers  that  will  burn  the  heavier  oils 
known  as  fuel-oil.” 

Mr.  De  Rosa  said  there  are  some  oil- 
burner  manufacturers  who  maintain 
schools  for  the  benefit  of  their  agencies 
where  four-week  courses  are  conducted, 
so  that  the  manufacturers  are  develop¬ 
ing  experts  in  this  line  who  may  be 
called  upon  with  confidence.  He  en¬ 
dorsed  Mr.  Ballard’s  statement  that  the 
most  important  thing  of  all,  after  the 
installation  is  made,  is  the  servicing  of 
the  burner.  “There  isn’t  a  burner  on 
the  market  to-day,”  he  declared,  “that 
will  require  no  service.  You  must  be 
prepared  to  give  the  customer  your  best 
attention,  and  prompt  service  when  he 
calls  for  it,  hence  the  importance  of 
proper  installation.” 

Another  angle  of  the  matter  was  pre¬ 
sented  by  Thomas  J.  Douglas,  of  Chi¬ 
cago,  who  said: 

“I,  too,  like  the  gentleman  who  spoke 
previously,  have  gone  into  the  oil-bura- 
ing  question  quite  a  bit.  My  opinion 
of  the  oil-burning  industry  differs  from 
his  absolutely.  This  is  an  age  of 
specialization  in  burning  fuel-oil;  it 
must  be  burned  by  atomization. 

“It  is  necessary  to  have  mechanical 
equipment,  electrical  equipment,  and,  in 
some  cases,  thermostatic  equipment.  The 
heating  contractor  is  not  equipped  to 
service  those  items  and  the  one  surest 
way,  to  my  mind,  of  putting  the  oil¬ 
burning  industry  on  the  ‘blink’  is  to 
service  the  machines  with  incompetent 
men. 

“I  have  in  mind  a  dozen  cases  where 
oil  burners  were  installed  in  Chicago 
and  on  account  of  their  having  been 
installed  by  incompetent  men,  sold  by 
high-pressure  automobile  salesmen  who 


promised  anything  to  get  an  order,  in¬ 
stalled  by  men  knowing  only  how  to 
handle  a  wrench  or  a  pair  of  pliers  and 
then  serviced  by  incompetent  men,  of 
course,  they  caused  trouble. 

“I  believe  this  is  going  to  be  an  im¬ 
portant  part  of  the  heating  industry 
and  it  will  be  as  important  as  the  build¬ 
ing  of  chimneys  in  our  coal-burning 
apparatus4  The  heating  industry  should 
do  what  it  can  to  see  that  competent 
concerns,  led  by  competent  men  special¬ 
izing  in  that  particular  business,  go  into 
the  game,  take  charge  of  it  from  the 
sales  through  the  installation  and  right 
down  through  the  servicing.  We,  if  we 
wish  to  make  our  bit,  can  make  it  on 
sales.  Most  of  the  customers  for  whom 
I  put  in  heating  plants,  residences, 
apartment  houses,  etc.,  when  it  comes  to 
a  matter  of  burning  oil,  installing  an 
oil  burner,  think  it  of  sufficient  moment 
to  ask  our  advice  and  in  most  cases 
accept  our  advice.  In  that  way  we 
can  act  as  sales  engineers  on  the  prop¬ 
osition  and  see  that  they  don’t  get 
into  it  too  deep. 

“But  when  it  comes  to  our  fitters 
servicing  thermostatic  equipment,  gas 
pilot  lights,  the  electric  motor-driven 
device,  and  one  thing  and  another  with 
which  our  steamfitters  are  not  now 
familiar  (and  it  will  take  too  long  to 
instruct  them)  they  can  do  a  lot  of 
harm.” 

Harry  W.  Lloyd,  of  Springfield, 
Mass.,  made  the  point  that  in  the  aver¬ 
age  home  either  the  woman  of  the 
house  or  some  servant  looks  after  the 
fires,  as  a  rule,  especially  during  the 
day  and  that  this  is  responsible  for 
many  of  the  poor  results  which  have 
been  secured  with  oil  burning  in  the 
home.  He  stated  that  his  company 
had  made  a  few  installations  in 
churches,  apartment  houses,  and  other 
places  where  the  janitor  or  fireman  or 
so-called  engineer  could  be  trained  and 
in  those  instances  his  company  had  had 
fair  success. 

Past  President  Stewart  A.  Jellett 
then  presented  his  views  on  the  subject. 

“I  am  not  as  enthusiastic,”  he  said, 
“on  the  burning  of  oil  as  the  gentle¬ 
man  from  Utica.  The  problem  is  very 
much  wider  than  the  selection  of  a 
burner.  It  takes  ability  to  get  a  suf¬ 
ficient  quantity  of  fuel-oil  at  all  times, 
a  uniform  quality  of  oil  at  all  times, 
the  safety  of  the  installation  itself  and 
the  facilities  for  the  delivery  of  the  oil. 

‘^I  attended  recently  a  meeting  in 
Philadelphia  called  by  the  Oil  Club. 
There  were  about  200  men  present  to 
discuss  fuel-oil  for  the  heating  of 
homes.  The  meeting  was  called  for 
that  particular  purpose.  Among  those 
who  discussed  the  subject  was  Henry 
L.  Doherty,  probably  one  of  the  best- 
posted  men  in  the  United  States  on 
burning  oil  and  gas,  and  Fire  Marshal 
George  Elliott,  of  Philadelphia.  We 
found  on  investigating  that  there  is 
no  certainty  of  a  sufficient  supply  of 


good-quality  fuel-oil  even  along  the  At¬ 
lantic  Coast.  In  Philadelphia  at  the 
present  time  one  of  the  large  refining 
companies  has  been  buying  oil  from 
its  competitors  in  order  to  maintain  its 
contracts  and  has  refused  to  sign  new 
contracts  for  oil.” 

On  the  question  of  costs  Mr.  Jellett 
presented  data  to  show  that  in  one 
proposed  installation,  with  No.  1  buck¬ 
wheat  coal  at  $6.75  a  ton  in  the  coal 
bins  and  with  oil  at  5  cents  a  gallon, 
the  oil  would  cost  $3000  a  year  more 
than  the  coal,  after  adding  to  the  price 
of  the  coal  the  cost  of  handling  the 
ashes.  Thirty-two  hundred  tons  of 
coal  were  figured  on. 

“The  same  is  true,”  declared  Mr. 
Jellett,  “in  house  heating.  You  get 
more  comfort  out  of  oil,  more  uniform 
heating  and  you  have  no  particular 
trouble  so  long  as  your  thermostat 
works  properly  and  so  long  as  the  oil 
is  of  uniform  quality.  If  the  quality 
changes  and  the  burner  gums  up,  your 
fire  goes  out  and  the  service  department 
is  called  upon. 

“There  are  a  great  many  boilers 
using  light  oils  under  boilers.  This 
type  of  burner  is  advertised  and  pushed 
very  hard.  Most  of  them  are  a  very 
serious  menace.  I  know  of  one  instance, 
a  short  time  ago,  where  the  pilot  light 
attached  went  out,  the  pump  went  on, 
the  oil  ran  over,  volatilized,  the  vapor 
rising  in  the  elevator  shaft  to  a  small 
gas  jet  kept  for  the  convenience  of  the 
night  watchman,  and  when  the  vapor 
struck  it,  part  of  the  roof  of  the  build¬ 
ing  went  off  and  the  whole  rear  went 
in. 

“At  the  conference  one  of  the  gentle¬ 
men  from  New  York  made  the  sugges¬ 
tion  that  every  small  house  should  have 
a  50-gal.  tank  buried  under  the  cellar 
fioor.  I  asked  him  if  he  would  start 
the  winter  with  one-third  of  a  ton  of 
coal  in  his  cellar.  It  is  ridiculous. 

“At  this  convention  in  Philadelphia 
after  the  use  of  fuel-oil  was  thoroughly 
thrashed  out  from  every  angle,  it  was 
the  consensus  of  opinion  on  the  part  of 
oil  men  themselves  they  were  not  yet 
ready  to  face  the  situation  satisfactori¬ 
ly,  that  they  had  not  investigated  it 
sufficiently  to  satisfy  the  public  as  to 
their  ability  to  furnish  oil  of  a  uniform 
quality  in  sufficient  quantities  to  meet 
the  service  demands.  I  suggested  to 
them  that  they  ought  to  go  further  than 
that  and  refuse  to  sell  oil  to  a  customer 
unless  the  equipment  in  the  building 
met  with  their  approval  and  that  of 
the  fire  marshal  and  the  insurance  in¬ 
spectors,  that  the  oil  companies  should 
do  the  same  as  the  electric  companies, 
who  will  not  turn  current  into  a  build¬ 
ing  unless  the  wiring  has  the  approval 
of  the  Board  of  Underwriters  or  the 
city  electrical  inspection.  A  committee 
has  been  appointed  to  investigate  the 
entire  situation. 

“The  bulk  of  fuel-oil  today  is  coming 
from  Mexico.  One  oil  company  will  tell 
you  their  oil  is  far  superior  to  the  oil 
of  another  company,  but  I  am  told  it  all 
comes  out  of  the  same  storage  tanks  in 
Mexico.  The  quality  of  oil  coming  from 
the  tanks  is  not  always  uniform  and 
you  do  not  get  a  uniform  quality  of  oil 
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over  any  continued  period  of  time  and 
until  the  oil  companies  can  grive  us  a 
uniform  oil  and  until  we  can  g:et  burn¬ 
ers  that  will  work  satisfactorily  (most 
of  them  do  not) — we  should  not  recom¬ 
mend  the  use  of  fuel-oil  to  our  cus¬ 
tomers.  I  have  been  told  there  are  over 
1700  patents  issued  for  oil  burners  and 
I  think  eigrht  or  nine  have  been  ap¬ 
proved  by  the  Board  of  Underwriters 
Laboratory  in  Chicago.  So  you  see  we 
still  are  feeling  our  way. 

“But  the  use  of  oil  is  coming.  It  has 
certain  advantages  in  the  lessening  of 
work  in  the  home  and  when  we  get  an 
assured  supply  of  oil  of  uniform  quality 
and  a  proper  service  for  delivery  of  oil 
and  the  proper  oil  burner — fool-proof — 
then  I  think  we  will  have  reached  the 
time  when  we  can  all  stand  up  and 
shout  for  oil.  But  I  do  not  think  we 
have  reached  that  point  yet.” 

■'  -  ♦ - —  - 

Building  a  Concrete  Box  Around 
an  Existing  Steam  Main 

Late  in  the  summer  of  1923,  in  Sioux 
City,  it  was  learned  that  the  city  was 
about  to  repave  an  alley  in  which 
there  were  190  ft.  of  16-in.  low-pressure 
steam  main.  This  line  was  installed  in 
1905.  The  insulation  was  standard 
ISlo-in.  X  5-in.  wood  log  casing.  In 
this  190  ft.  of  pipe  are  one  double¬ 
expansion  joint,  one  anchor  special,  one 
90^  ell  and  three  flanged  joints. 

.\s  far  as  could  be  learned,  leaks 
from  rusted  nipples  caused  by  the  old 
practice  of  nippling  out  from  fittings 
and  bricking  these  nipples  into  the  fit¬ 
ting  housings,  together  with  the  leakage 
from  the  expansion  joint  and  poor  sur¬ 
face  drainage,  had  reduced  the  wood- 
log  casing  to  a  handful  of  ashes  at 
the  expansion  joint  and  to  a  mere  shell 
at  other  places  along  the  line. 

The  conditions  as  described  and  the 
method  adopted  of  remedying  them 
were  presented  by  C.  E.  Murphy  in  a 
report  of  the  Distribution  Committee, 
National  District  Heating  Association. 

Test  holes,  stated  the  report,  indi¬ 
cated  that  the  pipe  was  in  very  good 
condition  and  it  was  found  to  be  so 
when  uncovered.  This  was  fortunate, 
as  the  nearest  16-in.  pipe  stock  was  in 
Chicago,  and  the  line  had  to  be  ready 
for  service  in  forty-five  days.  IS^/^-in. 
x  5-in.  wood  log  casing  was  quoted  at 
$5.20  per  lineal  foot,  f.  o.  b.  Sioux  City, 
with  five  weeks’  delivery,  l^/^-in.  as¬ 
bestos-sponge  felted,  broken  joint,  sec¬ 
tional  covering  was  quoted  at  $2.41  per 
lineal  foot  with  two  weeks’  delivery. 
It  was  decided  to  use  the  sectional  cov¬ 
ering  and  concrete  box  construction. 

A  w'eek  before  the  covering  was 
shipped,  the  trench  was  opened.  Rail¬ 
road  ties  were  laid  across  the  ditch  on 
8-ft.  centers  and  %-in.  seven-strand 
iron  wire  was  looped  around  the  pipe 
and  ties,  and  the  weight  of  the  pipe 
taken  on  these  as  the  line  was  uncov¬ 
ered.  The  line  was  then  brought  to 
grade  by  driving  wedges  between  the 
ties  and  the  wire.  A  runway  of  plank 
was  laid  on  these  timbers  to  get  mate¬ 
rial  in  and  out,  as  the  alley  is  only  16  ft. 
wide  and  the  trench  took  4  ft.  of  this, 
leaving  2  ft.  on  one  side  and  10  ft.  on 
the  other. 


The  top  of  the  steam  main  is  4  ft. 
below  the  surface  of  the  alley.  The 
trench  was  excavated  12  in.  below  the 
bottom  of  the  main.  One  line  of  4-in. 
drain  tile,  which  had  been  installed 
with  the  original  installation,  was  still 
intact  but  considerably  to  one  side  of 
the  line.  Another  drain  tile  was  added 
to  the  opposite  side.  A  4-in,  crushed 
rock  sub-base  was  installed,  topped  by 
4  in.  of  concrete,  leaving  4  in.  between 
the  top  of  concrete  base  and  the  bottom 
of  the  pipe. 

Rollers  and  saddles  were  cast  at  a 
local  foundry.  The  rollers  are  8  in. 
long  by  3  in.  in  diameter  at  the  end, 
and  were  cast  to  fit  the  curvature  of 
the  pipe.  These  were  shimmed  up 
against  the  pipe  and  imbedded  in  the 
concrete  base  on  10-ft.  centers. 

By  the  time  the  covering  arrived  the 
base  had  set  up  sufficiently  to  remove 
the  iron  wire  supports.  The  covering 
was  then  installed.  A  spiral  wrapping 
of  6-oz.  duck  was  put  on  over  the  cov¬ 
ering  and  sewed  in  place.  Single-ply 
Rubbertex  roofing  was  cut  into  strips 
long  enough  to  go  one  and  one-half 
turns  around  the  covering.  One  side 


The  concrete  box  or  housing  is  24 
in,  square  inside,  leaving  a  2-in.  air 
space  between  the  outside  of  pipe  cover¬ 
ing  and  the  inside  of  wooden  forms. 
The  base,  walls  and  top  are  4  in.  thick. 
The  soil  was  quite  firm  and  practically 
no  shoring  was  needed. 

Spouts  were  made  of  sheathing  and 
placed  so  as  to  carry  the  rain  water 
from  the  roofs  of  buildings  abutting 
the  job,  to  a  place  where  it  would  not 
run  into  the  trench.  This  was  fortu¬ 
nate,  as  there  were  some  heavy  rains 
after  the  base  was  poured  and  before 
the  covering  was  installed. 

Most  of  the  small  heating  companies 
have  done  very  little,  if  any,  main  con¬ 
struction  or  large  repair  work  and 
when  they  have,  the  work  has  been 
supervised  by  a  specialist  in  that  line. 
This  job  was  supervised  by  the  com¬ 
pany’s  own  maintenance  men,  who  had 
had  no  previous  experience  with  work 
of  this  kind. 

The  costs  of  the  job  were  as  follows, 
and  should  be  representative  of  what 
can  be  expected  on  a  small  heating 
property  under  like  conditions,  and  may 
furnish  a  basis  for  estimating  the  cost 
of  repairs  of  a  similar  nature.  The 


COST  FIGURES  INXI DENTAL  TO  JOB 
Labor —  Material,  Concrete — Jan.  2,  1924. 

Carpenters .  S  .72  per  hour  Sand  .  S2.1()perton 

Lal)or .  48  per  hour  Gravel .  3. 10  per  ton 

Teams .  1  (X)  per  hour  Rock .  3.75  per  ton 

Cement .  2.80  per  bbl. 

Lumber .  48.00  per  M. 


Supverision  . 

Removing  i)aving 

Excavating . 

Removing  log . 

remporary  sujiport.. 
Sub-base  and  drainage 

Concrete . 

Wood  forms . 

Roller  supports . 

Insulation  .  . . 

Backfilling . 

I  lauling . 

Misc.  barricades,  etc. 

Totals . 


Tot.\l  Cost 


Labor  Material  Total 


8204 

60 

8  204 

60 

19 

86 

19 

86 

106 

80 

106 

80 

39 

60 

39 

60 

20 

64 

20 

64 

57 

54 

S  47 

26 

104 

80 

66 

36 

200 

00 

266 

36 

147 

09 

117 

75 

264 

84 

19 

26 

36 

28 

55 

54 

109 

17 

533 

27 

642 

44 

86 

64 

86 

64 

50 

58 

50 

58 

30 

90 

12 

04 

42 

94 

.8959 

04 

8946  60 

81905 

.64 

Cost  per  Line.m,  Foot 


Labor 

Material 

Total 

81.077 

81.077 

.104 

.  104 

.562 

.562 

.208 

.208 

.  109 

109 

.303 

$  .k9 

.  552 

.349 

1.052 

1.401 

.774 

.62 

1.394 

.101 

.191 

.292 

575 

2.807 

3.382 

.456 

.456 

.266 

.266 

.  163 

.063 

.226 

$5,047 

$4,982 

810.029 

of  this  was  brushed  with  a  dissolving 
preparation  which  cut  the  finish  on  the 
roofing  material,  leaving  a  sticky  sur¬ 
face  much  like  tire  cement.  These 
strips  were  then  wrapped  over  the 
canvas,  leaving  a  complete  half  lap  on 
top.  The  Rubbertex  was  held  tight  to 
the  canvas  by  the  regular  pipe-covering 
bands,  and  when  the  sticky  surface  set, 
was  tightly  fastened  to  the  canvas  all 
round.  There  is  some  question  as  to 
the  life  of  this  roofing  material  under 
these  conditions,  but  as  the  total  cost 
of  the  material  was  only  $30.00,  it 
was  installed  as  an  experiment,  the  ex¬ 
pansion  joint  man-hole  offering  a  means 
for  easy  inspection. 

Wooden  strips  1  in.  thick  and  3  in. 
wide,  parallel  to  and  on  each  side  of 
the  pipe,  were  imbedded  in  the  concrete 
base.  After  the  base  had  set,  these 
were  removed,  leaving  a  shoulder  for 
the  inner  concrete  box  form  and  the 
concrete  side  walls  of  the  box.  'fhe 
wall  of  the  trench  was  used  for  the 
outside  form  on  one  side  of  the  box. 


figures  given  do  not  include  the  cost  of 
reconstructing  the  expansion  joint  man¬ 
hole  or  fitting  housings.  No  charge  is 
included  for  the  use  of  tools,  railroad 
ties  or  runway  planking.  All  other 
material  used  was  purchased  for  this 
job  and  is  included  in  these  figures. 

The  item  of  supervision  includes  the 
time  of  one  general  foreman  at  ninety 
cents  per  hour,  and  one  labor  foreman 
at  sixty  cents  per  hour. 

The  old  paving  consisted  of  two 
courses  of  brick  laid  on  a  sand  cushion 
with  no  concrete  base. 


The  Use  of  Power  Fans  for  Night 
Cooling  of  Common  Storage  Houses, 
by  H.  J.  Dana,  specialist  in  experi¬ 
mental  engineering,  is  the  title  of  an 
engineering  bulletin  (No.  14)  published 
by  the  Engineering  Experiment  Station 
of  the  State  College  of  Washington. 
The  data  apply  particularly  to  the 
preservation  of  apples  in  storage. 
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Claim  for  Delay  in  Installing  Heat¬ 
ing  Plant  Disallowed 

Action  having  been  brought  to  fore¬ 
close  a  mechanic’s  lien  for  steam  heat¬ 
ing  and  plumbing  in  a  three-story  frame 
house,  the  defendants  counterclaimed 
for  delay  in  the  installation  of  the  heat¬ 
ing  plant.  The  contract  was  in  writing, 
containing  the  provision  that  the  con¬ 
tractor  should  not  be  obliged  to  set  the 
boiler  until  sometime  in  the  summer  or 
before  cold  weather.  It  was  not  set 
until  the  following  March  and  the  last 
radiators  were  not  connected  until  a 
year  later  in  March  1921.  The  princi¬ 
pal  dispute  was  as  to  which  party  was 
responsible  for  the  delay,  the  plaintiff 
contending  that  floors  were  not  laid  so 
that  radiators  could  be  finally  installed 
on  the  second  and  third  floors  until  the 
spring  of  1921,  and  that  finally  some  of 
them  had  to  be  installed  upon  blocks 
because  the  final  flooring  was  not  laid. 

It  appeared  that  the  work  of  con¬ 
struction  which  was  done  without  the 
employment  of  an  architect  or  contrac¬ 
tor,  dragged  slowly,  and  that  the  in¬ 
stallation  of  the  heating  plant  by  plain¬ 
tiff  kept  pretty  close  pace  with  it.  The 
roughing-in  work  was  done  promptly, 
and  the  various  fixtures,  bathtub,  lava¬ 
tories  and  radiators  were  installed  from 
time  to  time  upon  request  of  the  de¬ 
fendants.  No  complaint  was  made  by 
defendants  on  account  of  the  delay  in 
the  installation  of  the  heating  plant,  or 
that  they  had  sustained  any  damages  on 
that  account,  until  the  filing  of  the 
counter-claim  in  this  suit. 

The  Nebraska  Supreme  Court,  Wentz 
V  Frickel,  196  N.  W.  639,  held  that  the 
parties  by  common  consent  had  dis¬ 
regarded  the  provision  as  to  the  time 
vrhen  the  heating  plant  should  be  in¬ 
stalled,  and  that  the  defendant’s  claim 
of  delay  and  consequent  damage  was 
an  afterthought  having  its  origin  in  the 
situation  brought  about  by  the  com¬ 
mencement  of  suit  to  foreclose  mechan¬ 
ic’s  liens  held  by  plaintiff  and  other 
parties.  Judgment  for  the  plaintiff  was 
therefore  affirmed. 


value  of  the  services  rendered  but  not  to 
exceed  the  larger  sum. 

The  State  of  the  Ventilating  Art 
in  1875 

Kvidence  that  cooling  of  buildings  on  an 
extensive  scale  was  practised  as  early  as 
the  ’7()’s  is  furnished  in  the  accompanying 
reproduction  of  an  article  and  illustrations 
which  appeared  in  Harper’s  Weekly  for  .Au¬ 
gust  21,  1875.  In  the  light  of  present  knowl¬ 
edge,  however,  the  methods  used  form  an 
interesting  commentary  on  the  art  as  prac¬ 
tised  at  that  early  (?)  date. 

The  article  is  entitled  “Hot  Weather  \’en- 
tilation’’  and  reads  as  follows: 

“The  above  sketches  show  a  portion  of  the 
arrangements  for  supplying  the  British  House 
of  Commons  with  cooled  air  during  hot 
weather.  The  air  is  taken  from  the  east  ter¬ 
race  or  river  front  of  the  Houses  of  Parlia¬ 


ment,  and  is  first  drawn  through  a  cooling 
chamber  (Fig.  1),  which  contains  ice.  It 
is  thence  impelled  by  means  of  a  slow-work¬ 
ing  machine  in  a  vertical  direction  through 
the  floor  of  the  House.  The  quantity  of 
ice  consumed  during  a  single  sitting  is 
small,  only  about  three-quarters  of  a  ton,  as 
a  very  low  temperature  during  hot  weather 
is  not  desirable,  the  object  to  be  attained 
being  a  constant  movement  of  pure  air 
through  the  House,  while  the  atmosphere  may 
be  stagnant  out-of-doors. 

“In  addition  to  being  cooled  by  the  ice, 
the  air  passes  through  fine  sprays  of  spring 
water  (Fig.  2),  which  not  only  precipitate 
all  impurities  but  also  tend  still  further  to 
cool  the  air  as  well  as  to  prevent  dryness. 
The  air  then  encounters  a  screen  of  canvas, 
which,  owing  to  the  action  of  the  spray  jets, 
becomes  covered  w'ith  a  fine  film  of  water,  so 
that  this  canvas  acts  as  a  screen  or  filter 
on  any  floating  dust  which  may  have  run 
the  gauntlet  of  the  spray. 

“.After  the  air  has  passed  through  this 
wall  of  canvas  (Fig.  3)  it  rises  in  a  vertical 
direction  through  circular  openings  in  the 
ceiling,  round  which  hang  light  canvas  cur- 


Estimate  Not  to  Exceed  Certain 
Sum 

Where  one  party,  desiring  certain 
work  performed,  requests  another  to 
submit  an.  estimate  of  the  cost,  and  the 
other  submits  an  estimate  that  the  pro¬ 
posed  work  will  cost  from  $1,125  to 
$1,200,  and  offers  to  guarantee  that  the 
cost  will  not  exceed  $1,200  whereupon 
the  first  party  directs  the  second  party 
to  go  ahead  and  perform  the  work,  the 
Nebraska  Supreme  Court  holds.  Bates 
v.  St.  Anthony’s  Church,  196  N.  W.  638, 
that  no  contract  for  any  specific  sum 
arises  and  the  second  party  is  entitled 
to  recover  no  more  than  the  reasonable 


Sclieiiu*  Used  in  1875  for  Cooling  the  House  of  Coinnions  in  London 
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tains  which  in  rough  or  windy  weather  act 
as  draught  excluders  by  their  collapsing  on 
any  sudden  movement  of  the  air,  thereby 
closing  the  passage  into  the  upper  chamber. 
The  attendant  is  shown  in  the  act  of  pick¬ 
ing  up  one  of  the  papers  which  are  sent 
down  hourly  from  the  House,  and  on  which 
is  recorded  the  temperature  of  every  occu¬ 
pied  portion  of  the  building  during  the  sit¬ 
ting  of  the  House. 

“The  air  in  its  upward  course  passes 
through  eleven  circular  openings  into  a  cham¬ 
ber  immediately  beneath  the  floor  of  the 
House  (Fig.  4).  Over  each  of  these  open¬ 
ings  a  thermometer  and  an  anemometer  are 
suspended,  which  enable  the  attendant  to 
ascertain  the  temperature  and  velocity  of  the 


Bid  Blank  for  Use  in  a  Cost  Analysis 

of  School  Heating  and  Ventilating 
Equipment. 

Commenting  upon  the  accompanying  bid 
blank,  which  was  included  in  a  paper  by 
James  J.  Maher  on  “A  Cost  Analysis  of 
Heating  and  Ventilating  Plants  in  Schools,” 
(publislied  in  The  Heating  and  Ventil¬ 
ating  Mag.\zine  for  July,  1923),  the  sug¬ 
gestion  is  made  by  J.  M.  Robb,  of  Peoria, 
Ill.,  that  the  blank  should  also  provide  for 
data  on  the  cubical  contents  of  buildings, 
as  is  done  in  the  National  Education  As¬ 
sociation  standards,  also  for  the  number 
of  class  rooms  and  number  of  pupils,  size 
and  type  of  boilers,  amount  of  direct  radit- 
tion,  amount  of  Vento,  size  and  number  of 
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Bid  Blank  Used  by  Boston  School  Building  Department 


incoming  air  in  all  parts  of  the  House. 
The  air  passes  from  this  chamber  through 
a  perforated  iron  ceiling,  which  forms  the 
floor  of  the  House  of  Commons,  and  rises 
vertically  through  the  paneled  ceiling,  whence 
the  vitiated  air  is  drawn  by  means  of  fur¬ 
naces  into  upcast  shafts.  One  of  these  fur¬ 
naces  (Fig.  5)  is  placed  at  the  base  of  the 
clock  tower,  which  forms  a  shaft  230  ft. 
high,  the  vitiated  air  being  discharged  at 
the  level  of  the  bells  above  the  clock  dials. 
The  quantity  of  vitiated  air  which  can  be 
thus  discharged  during  a  crowded  house  ex¬ 
ceeds  1,000,000  cu.  ft.  per  hour,  or  nearly 
7,000,000  gaj. 


fans,  size  and  number  of  motors,  amoimt 
of  Vento  radiation,  with  additional  columns 
to  show  costs  per  cubic  foot,  as  per  Na¬ 
tional  Education  Association  standards,  and 
cost  per  equivalent  square  foot  of  radiation. 

He  further  suggests  that  the  Public  School 
Building  Operators’  Association  adopt  such 
a  form  as  a  standard,  and  urge  its  members 
to  use  it  in  their  accotmting,  as  well  as  to 
report  the  compiled  data  to  their  annual 
meetings.  In  this  way,  it  is  felt,  a  fund  of 
information  would  soon  be  collected  which 
would  be  of  value  not  only  to  the  school 
operators,  but  to  most  heating  and  ventil¬ 
ating  engineers. 


Valuing  Steam  Heating  Property  for 
Rate  Making 

The  North  Dakota  Board  of  Railroad 
Commissioners,  in  an  investigation  on  its 
own  motion  into  the  rates  of  the  Northern 
States  Power  Company,  a  combined  electric, 
steam-heating  and  telephone  utility  operat¬ 
ing  in  the  city  of  Minot  and  immediate 
vicinity,  found  that  the  physical  property  of 
the  electric  utility  is  so  interwoven  with  that 
of  the  steam  utility  that  any  valuation  of 
one  cannot  be  made  independent  of  the  other. 

In  making  its  valuation  of  the  combined 
utility  the  commission  allowed  15  %  for 
overhead  expenses,  and  a  return  of  8%  was 
allowed  on  the  present  fair  value  of  the 
property. 

The  commission  found  that  5  %  was  a  rea¬ 
sonable  allowance  for  annual  depreciation 
of  the  steam-heating  property,  as  compared 
with  4%  for  the  electric  property  and  5% 
for  the  telephone  property. 

Steam-heating  consumers  in  the  city  hav¬ 
ing  in  1921  filed  a  petition  for  a  reduction 
of  25  %  in  the  heating  rates,  alleging  that  the 
Minot  rates  were  much  higher  than  in  other 
North  Dakota  cities,  the  commission  in 
1922,  basing  its  valuation  on  historical  cost, 
without  consideration  of  reproduction  cost 
new,  established  a  schedule  of  rates  reduc¬ 
ing  the  general  lighting  and  steam-heating 
rates.  The  federal  district  court,  however, 
enjoined  the  enforcement  of  this  schedule 
as  confiscatory,  the  rates  in  effect  prior  to 
the  commission’s  order  being  continued  in 
effect.  These  rates,  the  commission  by  its 
present  order,  September  29,  1923,  finds  not 
unreasonable  so  far  as  the  steam-heating  de¬ 
partment  is  concerned.  Since  the  commis¬ 
sion’s  first  order  the  Supreme  Court  of  the 
United  States,  in  three  decisions,  Missouri 
ex  rel.  Southwestern  Bell  Telephone  Co.  v. 
Commission,  43  Sup.  Ct.  544,  Bluefield 
Water  Works,  etc.,  Co.  v.  Commission,  43 
Sup.  Ct.  675  and  Georgia  Ry.  &  Power  Co. 
V.  Commission,  43  Sup.  Ct.  680,  have  made 
it  clear  that  reproduction  cost  as  of  the  time 
the  inquiry  relative  to  rates  is  being  made 
must  be  employed  in  testing  the  rate,  rather 
than  the  original  cost  of  the  .utility  property, 
that  original  cost  alone  cannot  be  adopted  as 
the  measure  of  value,  but  that  prices  prevailing 
at  the  time  of  the  inquiry  constitute  a  highly 
importment  element  to  be  considered,  as  well 
as  other  factors  and  circumstances,  giving 
each  such  weight  as  may  be  just  and  right. 


New  Slide  Rule  Simplifies  Design  Work 

The  American  Engineering  Standards 
Committee  has  called  attention  to  a  newly- 
developed  slide  rule  for  standard  parts, 
which  was  recently  put  on  the  market  in 
Switzerland  and  was  exhibited  at  the  inter¬ 
national  standardization  conference  at  Zurich. 
In  the  use  of  this  novel  aid  to  the  drafts¬ 
man  and  designer,  the  danger  of  making 
mistakes  in  transferring  standard  dimensions 
to  drawings  and  computations  is  practically 
eliminated;  and,  furthermore,  it  is  used  more 
quickly  and  conveniently  than  the  usual 
tables  of  standard  parts. 

A  reprint  giving  a  picture  and  detailed 
description  of  this  slide  rule  is  available 
upon  request  to  the  American  Engineering 
Standards  Committee,  29  West  39th  Street, 
New  York  City,  at  whose  office  samples  of 
the  rule  may  be  seen. 
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New  Regulations  for  the  Installation  of 
Blower  and  Exhaust  Systems 


Stock  and  Refuse  Conveying 
Systems 

{Concluded  from  July  Issue) 


The  system  as  considered  in  this 
class  includes  the  suction  inlets,  fans, 
discharge  ducts,  and  points  of  delivery, 
such  as  vaults  and  receptacles. 

The  high  velocity  of  air  and  the 
flammability  of  the  materials  which 
these  systems  are  usually  required  to 
handle,  make  them  especially  hazardous. 

When  practicable,  the  separation  of 
flammable  or  explosive  dust  or  stock 
shall  take  place  before  the  dust  or  stock 
reaches  the  exhauster. 

(In  addition  to  the  specific  require¬ 
ments  for  this  class  the  general  re¬ 
requirements  apply.) 

Fans 

When  flammable  materials  are  passed 
through  the  fans  the  blades  and  spider 
must  be  of  bronze  or  similar  compo¬ 
sition  or  the  casing  must  consist  of 
or  be  lined  with  such  material.  Ample 
clearance  must  be  provided  between 
the  blades  and  the  casing.  The  bear¬ 
ings  of  the  fans  must  not  extend  into 
the  housings  or  casings,  nor  into  the 
ducts.  Connections  between  discharge 
end  of  the  fan  and  main  duct  must 
be  made  in  such  a  manner  as  to  prevent 
leakage  of  fine  dust. 

Ducts 

Ducts  for  conveying  stock  or  refuse, 
must  be  made  of  suitable  non-combus¬ 
tible  materials.  All  joints  shall  be 
secured  and  tight. 

When  ducts  are  made  of  sheet  metal 
the  joints  must  be  riveted  and  soldered, 
except  when  lock  joints  are  acceptable 
for  longitudinal  seams  in  pipes  under 
suction.  Spiral  piping  shall  be  riveted 
and  soldered  unless  galvanized  after 
the  riveting.  Every  lap  in  the  piping 
must  be  made  in  the  direction  of  the 
air  flow. 

Metal  ducts  must  be  constructed  of 
metal  of  not  less  than  the  following 


greatest  dimension, 
greatest  dimension. 


gauge: 

8  in.  or  less  in 
24  U.  S.  gauge. 

9  to  20  in.  in 
22  U.  S.  gauge. 

21  to  30  in.  in  greatest  dimension, 
20  U.  S.  gauge. 

30  in.  and  over  in  greatest  dimen¬ 
sion,  18  U.  S.  gauge. 

Protection  must  be  made  for  the 
wear  due  to  friction  at  all  points  of 
change  in  direction  by  making  long 
bends  and  using  heavier  materials,  and 
where  abrasive  materials  are  to  be 
conveyed,  by  using  extra  heavy  ma¬ 
terials  or  by  inserting  an  approved 
form  of  inside  lining  that  can  be  read¬ 
ily  replaced.  Where  such  lining  is  used 
the  dimension  of  the  pipe  should  be 
increased  accordingly  so  as  not  to  de¬ 
crease  the  effective  dimension  of  the 
duct. 

All  sheet-metal  elbows  must  be  made 
of  metal  from  gauges  heavier  than 
the  pipes  to  which  they  are  connected. 


Every  bend,  turn  or  elbow  must  be 
made  with  a  radius  in  the  throat  at 
least  equal  to  1%  times  the  diameter 
of  the  pipe  to  which  it  is  connected. 
A  radius  in  the  throat  of. twice  the 
diameter  must  be  used  when  space 
permits. 

The  main  suction  pipe  shall  pref¬ 
erably  receive  only  one  branch  in  the 
suction  of  uniform  area  wherever 
space  permits,  and  in  no  case  can  it 
receive  more  than  two  branches  in  such 
a  suction. 

Every  branch  pipe  must  enter  the 
main  pipe  at  top  or  side  at  an  angle 
not  exceeding  45°.  It  shall  incline  in 
the  direction  of  the  air  flow  at  the 
junction  with  the  main 
pipe.  Branch  pipes 
must  not  project  into 
the  main  pipe. 

The  main  suction 
and  discharge  pipes 
must  be  made  as  short 
as  practicable.  They 
cannot  be  less  than  6 
in.  above  the  floor  at 
every  point  and  not 
closer  than  6  in.  to  any 
ceiling  under  which 
they  may  run. 

Every  pipe  must  be 
kept  open  and  unob¬ 
structed  throughout  its 
length  and  no  screen 
can  be  placed  in  it. 

The  use  of  a  trap  at 
the  junction  of  a  hood 
and  a  branch  pipe  may 
be  permitted  provided 
it  is  not  allowed  to  fill 
up  with  dust.  Mechan¬ 
ical  means  for  removal 
of  sediment  is  recom¬ 
mended. 

Suitable  pipe  fitting 
slide-out  doors  are  per¬ 
mitted  on  all  conveyor 
ducts  at  sufficient  in- 
tervals  to  facilitate 
cleaning  of  ducts  or 
removing  obstruction. 

Suction  ducts  must  be  provided  on 
all  machines,  producing  dust  or  com¬ 
bustible  refuse  and  must  be  connected 
to  exhaust  fans. 

“Sweep-up”  pipes  must  be  so  in¬ 
stalled  or  protected  as  not  to  admit 
materials  large  enough  to  damage  the 
fan  or  cause  obstruction  in  the  ducts. 

Trunk  lines  should  be  run  on  the 
outside  wall  of  the  building  with  ducts 
from  each  machine  and  each  floor, 
passing  out  directly  through  the  wall 
and  discharging  with  the  trunk  line. 
If  inside  of  building  the  trunk  duct 
must  be  overhead,  rather  than  under 
the  benches;  at  least  6  in.  from  any 
combustible  materials. 


Cyclone  Collectors  or  Separators. 

The  cyclones  or  separators  must  be 
outside  the  building  when  conditions 
permit,  and  so  located  as  to  constitute 
a  minimum  hazard  to  adjacent  struc¬ 
tures.  Their  construction  and  supports 
must  be  of  incombustible  material.  It 
is  recommended  that  they  be  provided 
with  cleanout  doors  which  will  also  per¬ 
mit  the  examination  of  the  interior. 
If  the  cyclone  of  necessity  is  placed 
within  10  ft.  of  any  combustible  con¬ 
struction  or  unprotected  openings  into 
buildings,  it  must  be  provided  with  a 
metal  vent  pipe  extending  to  a  point 
above  the  main  roof  or  other  safe 
location. 

Vents 

All  exhaust  systems  for  conveying 
refuse  or  stock  must  be  vented  to  the 
outside  of  the  building,  either  directly 
— by  means  of  the  flues,  by  way  of  the 
separators,  or  by  way  of  the  bins  or 
vaults  into  which  they  discharge. 
Such  vents  must  be  as  direct  as  possible 
and  of  ample  size.  Discharge  pipes 


a-vvfeafher  Hood. 
b-  Cover  Plate, 
c-  Gaswet. 

d-  Non-Corrosive  Hin^e 
e-  Counter- weight. 
f  •  Angle  Iron  Rim. 
d  -  Vent. 

n-  From  Apparatus. 

C  -  Discharge. 


Diameter 
»  SC 


SECTION. 


Suggested  Form  of  Safety  Relief  Vent 


must  not  come  in  contact  with  or  ex¬ 
pose  combustible  materials. 

Such  vents  must  not  be  connected 
into  chimneys,  or  pipes,  vents  or  flues 
used  for  other  purposes.  If  the  air 
vent  carries  explosive  or  combustible 
dust,  the  use  of  a  simple  air  washer, 
or  other  suitable  filter,  is  recommended 
for  eliminating  such  dust. 

Screens  are  required  to  be  placed 
at  the  outlets  of  open  air  vents  to  pre¬ 
vent  the  entry  of  sparks;  they  must 
not  be  attached  when  used  at  safety 
relief  vents. 

Safety  relief,  or  explosion,  vents  are 
required  on  all  systems  used  for  con¬ 
veying  explosive  or  combustible  refuse 
or  stock.  When  taken  off  pipes  or 
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flues  they  must  be  of  at  least  the  same 
cross-sectional  area  as  the  pipe  or  flue 
vented,  and  must  be  taken  off  ahead 
of  the  turns — never  beyond.  They  must 
lead  by  the  most  direct  practicable 
route  to  the  outside  of  the  building, 
never  through  adjoining  buildings,  and 
must  not  deviate  more  than  22^  de¬ 
grees  from  the  direction  of  the  duct 
from  which  they  lead. 

The  safety  relief  vent  outlet  should 
be  provided  with  cowls  or  hoods,  or, 
when  non-escape  of  materials  is  es¬ 
sential  w'ith  counter-balanced  relief 
valves  or  covers,  provided  with  soft 
felt  gaskets  at  least  %  in.  thick.  (See 
illustration) . 

Vaults  atid  Refuse  Receptacles 

In  the  revised  regulations  regarding 
vaults  and  refuse  receptacles,  it  is  pro¬ 
vided  that  separate  vaults  should  be 
arranged  for  with  blower  and  exhaust 
systems.  Such  vaults  must  not  be 
used  for  receiving  refuse  or  stock  by 
other  methods  of  conveying  or  by  hand. 
Roofs  of  vaults  must  be  provided  with 
screened  ventilated  openings  not  less 
than  6  in.  in  diameter.  Openings,  if 
any,  between  vault  and  boiler  room 
should  not  exceed  9  sq.  ft.  in  area  and 
bottom  of  opening  should  be  not  less 
than  6  in.  above  the  level  of  boiler- 
room  floor.  Openings  must  be  located 
at  least  8  ft.  from  the  firing  door  of 
the  boiler,  preferably  at  right  angles  to 
it  and  must  be  protected  by  standard 
automatic  fire  doors. 

Refuse  Receptacles 

Where  dust-producing  machines  are 
used  only  on  a  small  scale,  the  dust  or 
refuse,  by  special  permission,  may  dis¬ 
charge  into  a  substantial  metal  dust 
box  located  outside  the  building,  in 
lieu  of  a  vault.  Such  receptacle  must 
have  a  self-closing  door  or  cover  which 
will  readily  open  and  vent  a  fire  or 
explosion  within.  A  receptacle  not 
over  3x3x2  ft.,  adequate  to  care  for 
the  refuse,  may  be  located  inside  the 
building.  Such  receptacles  must  be 
provided  with  ventilation  directly  to 
the  outside  air,  with  a  clearance  of 
not  less  than  6  in.  between  vent  duct 
and  combustible  construction  or  ma¬ 
terials.  For  reclaiming  purposes  a 
water  tank  may  be  used  in  lieu  of  a 
dust  box.  In  such  cases  a  steam  coil 
or  other  approved  means  of  heating 
must  be  provided  where  the  tank  is 
exposed  to  freezing  temperatures. 

Automatic  Sprinklers 

All  metal  parts  of  apparatus  used  in 
a  refuse  or  stock-conveying  systems 
considered  in  these  requirements,  in¬ 
cluding  fans,  ducts,  etc.,  as  well  as 
shafting  in  connection  therewith,  must 
be  electrically  grounded.  Belts  must 
be  grounded  by  means  of  copper  col¬ 
lectors  or  “combs”  connected  to  heavy 
insulated  copper  wires  carried  to 
“ground.” 

Automatic  Sprinklers 

In  conveying  systems  in  textile  and 
knitting  mills  and  similar  occupancies. 


also  in  connection  with  apparatus  used 
for  similar  purposes  in  other  industries, 
approved  sprinkler  heads  must  be  in¬ 
stalled  near  the  feed  end  and  at  the 
discharge  outlet,  inside  the  condenser, 
if  such  is  used,  and  also  a  sprinkler 
to  protect  the  blower.  In  some  cases, 
sprinklers  may  be  installed  inside  the 
ducts.  Such  sprinklers  should  be  ar¬ 
ranged  in  an  offset  or  dome-shaped 
casing  and  not  in  the  direct  path  of  the 
draft.  Sprinklers  with  smooth  deflec¬ 
tors  must  be  used. 

Vaults  must  also  be  protected  by 
approved  automatic  sprinklers.  Where 
such  protection  is  not  available,  steam 
jets  may  be  installed  or  other  approved 
means  may  be  used  for  fire-extinguish¬ 
ing  purposes. 

Special  Cases 

Readily-ignitable  stock,  such  as  cot¬ 
ton,  should  not  pass  through  the  fan. 
The  system  must  not  be  connected  di¬ 
rectly  to  picker  or  other  hazardous 
machines.  Systems  handling  such  stock 
must  operate  entirely  under  suction 
with  a  device  such  as  a  “condenser,” 
or  large  separating  chamber  to  elimin¬ 
ate  the  stock  from  the  duct  before  it 
reaches  the  fan.  Such  stock  must  enter 
the  system  in  an  upward  direction  and 
the  pipe  shall  continue  upward  for  at 
least  10  ft.  to  allow  any  heavy  sub¬ 
stances  or  foreign  material  in  the  stock 
to  drop  out.  If  the  pipe  must  leave 
the  room  at  a  lower  level,  a  long  radius 
inverted  U  may  be  used  to  obtain  the 
necessary  vertical  distance. 

Systems  using  mixtures  of  cotton  and 
wool  which  cannot  be  handled  by  con¬ 
densers  and  which  operate  under  fan 
pressure,  must  discharge  to  non¬ 
combustible  rooms,  bins  or  boxes  pro¬ 
vided  with  screened  vents  to  the  outside 
of  the  building. 

When  feasible,  dust  (refuse)  from 
grinding,  polishing  and  buffing  wheels, 
sand  papering  machines,  etc.,  should 
be  discharged  directly  into  special 
chambers  without  the  use  of  separators, 
and  the  dust  should  be  settled  by 
spraying  with  water.  This  will  obviate 
the  hazard  of  dust  in  suspension  within 
the  chambers,  as  well  as  eliminate  the 
necessity  of  special  dust  rooms  for 
the  mingling  of  such  dust  with  coarser 
refuse  within  vaults. 

The  same  procedure  is  recommended 
when  dust  (considered  a  byproduct  and 
not  refuse)  is  soluble  in  water  or  will 
not  be  affected  by  water,  and  can  be 
reclaimed  in  this  manner. 


Lectures  and  Demonstrations  on 
Plumbing  and  Heating 
Subjects 

A  three  days’  institute  of  lectures 
and  demonstrations  for  members  of  the 
Pennsylvania  State  Association  of 
Master  Plumbers,  will  be  held  at  the 
Carnegie  Institute  of  Technology  in 
Pittsburgh,  Pa.,  November  11, ’12  and 
13,  1924. 

The  institute  which  will  be  conducted 
under  the  auspices  of  the  Department 
of  Heating,  Ventilating  and  Sanitation 


of  the  College  of  Industries,  will  be 
free  of  any  tuition  charges,  to  mem¬ 
bers  of  the  association.  It  is  the  first 
of  the  kind  ever  planned  and  is  a  sig¬ 
nificant  step  in  the  Institute’s  policy  of 
lending  its  educational  facilities  to  the 
needs  of  various  industries. 

The  program  for  the  institute  has 
been  arranged  by  S.  E.  Dibble,  head  of 
the  department  under  whose  auspices 
it  is  to  be  held,  and  will  include  lectures 
and  demonstrations  by  members  of  the 
Carnegie  Tech  faculty. 

Three  lectures  will  be  offered  by 
Harold  L.  Lang,  professor  of  biology 
and  public  health,  on  the  topics  of  water 
supplies,  sewage  disposal  and  sewage 
gases.  Others  will  be  by  Harry  S. 
Hower,  head  of  the  Department  of 
Physics,  covering  the  subjects  of  heat 
and  including  such  topics  as  tempera¬ 
ture,  heat  quantity,  heat  capacity,  lat¬ 
ent  heat,  radiation,  condition  of  solids, 
liquids  and  gases  and  convection  by 
gases  and  liquids;  three  lectures  by 
Prof.  Robert  B.  Leighou,  head  of  the  De¬ 
partment  of  Industrial  Science,  cover¬ 
ing  metals  and  corrosion ;  three  by  Pro¬ 
fessor  Dibble,  covering  tests  conducted 
on  a  soil  stack,  flushing  of  water  closets, 
demonstration  and  storage  of  hot  water, 
presentation  of  the  National  Plumbing 
Code,  and  demonstration,  showing  di¬ 
rect  application  of  lectures,  in  physics, 
hydraulics,  and  corrosion;  and  three 
lectures  by  Harold  A.  Thomas,  profes¬ 
sor  in  the  Department  of  Hydraulics, 
covering  the  hydraulics  of  plumbing 
and  heating. 

C.  F.  Troutwine,  president  of  the 
Pennsylvania  State  Association,  has  ap¬ 
pointed  Robert  H.  Pfiug-Felder,  Phila¬ 
delphia,  H.  A.  Kottcamp,  Chambers- 
burg,  and  R.  M.  Kilmoyer,  Lebanon,  as 
a  committee  to  assist  Carnegie  Tech 
authorities  in  arranging  for  the  insti¬ 
tute.  Others  assisting  include,  George 
B.  Stewart,  first  vice-president  and 
John  H.  Keane,  secretary  of  the  Pitts¬ 
burgh  Master  Plumbers’  Association 
and  C.  B.  Nash  of  the  Standard  Manu¬ 
facturing  Company.  President  Thomas 
S.  Baker  and  Dr.  C.  B.  Connolley,  di¬ 
rector  of  Industrial  Relations  of  Car¬ 
negie  Tech  also,  of  course,  are  helping 
in  plans  for  the  course. 


Pacific  Northwest  Chapter  to  be 
Organized 

Favorable  action  has  been  taken 
by  the  council  of  the  American  Society 
of  Heating  and  Ventilating  Engineers 
on  the  petition  of  members  in  the  north¬ 
west,  headed  by  E.  A.  Stark,  of  Bre¬ 
merton,  Wash.,  for  a  chapter  of  the 
society  covering  the  States  of  Wash¬ 
ington,  Oregon,  Idaho,  western  Mon¬ 
tana,  western  (Canada  and  Alaska. .  It 
is  to  be  called  the  Pacific  Northwest 
Chapter.  Those  who  signed  the  peti¬ 
tion  included  W.  D.  Allen,  C.  H.  Black- 
well,  Erwin  L.  Weber,  E.  O.  Eastwood, 
C.  F.  Twist,  W.  J.  Santmyer,  W.  A. 
Hill,  W.  R.  McNeal,  F.  B.  DeLong,  F. 
H.  Godfrey,  C.  G.  Zokett,  Seattle, 
Wash.;  Robert  H.  Griffith,  Portland, 
Ore.;  E.  A.  Stark,  William  Mallis,  Jo- 
siah  C.  Moore,  Seattle,  Wash.,  and  Les¬ 
lie  L.  Bysom,  Bremerton,  Wash. 
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Water  Temperature  Required  for 
Different  Outside  Temperatures 
Editor  Heating  and  Ventilating 
Magazine  : 

We  have  been  furnished  with  some 
interesting  information  on  the  proper 
water  temperatures  required  to  heat  a 
building,  as  compared  with  the  exist¬ 
ing  outside  temperatures.  We  are  at¬ 
taching  a  copy  of  this  table  with  the 
request  that  you  state  whether  or  not 
this  information  can  be  considered 
reasonably  accurate.  We  realize,  of 
course,  that  the  construction  of  a  build¬ 
ing  has  a  good  deal  to  do  with  the 
ability  to  heat  it  properly,  regardless 
of  the  outside  temperature.  But  under 
normal  conditions  are  these  figures  cor¬ 
rect? 

Minneapolis,  Minn.  C.  R.  M, 

Correspondent’s  Table  of  Proper 
Water  Temperature  Required  to 
Heat  Building  as  Compared  With 
THE  Outside  Temperature 


Outside 

Temperature  of 
Water  Required 

Temperature, 

to  Heat  Building, 

Deg.  F. 

Deg.  F. 

60 

100 

50 

120 

32 

140 

20 

150 

15 

160 

10 

170 

0 

180 

10 

190 

20 

200 

25 

210 

30 

220 

REPLY 

The  accompanying  curve  is  one  which 
has  been  successfully  used  by  an  engi¬ 
neer  who  has  specialized  in  water  heat¬ 
ing  and  which  will  give  the  desired  in¬ 
formation.  The  curve  is  based  on  a  mean 
water  temperature  of  180°  F.,  when  the 


outside  temperature  is  zero,  and  with  a 
room  temperature  of  70°  F.  This  point 
(0°  — 180°)  on  the  curve  is  variable, 
depending  on  the  mean  water  tempera¬ 
ture  for  which  the  radiation  was  sized. 
The  fixed  point  on  the  curve  (70°  — 
70°)  is  where  the  outside  temperature 
and  the  room  temperature  are  the  same, 
in  which  case  the  mean  water  tempera¬ 
ture  in  the  radiator  would  also  have  to 
be  the  same,  otherwise  there  would  be 
an  exchange  of  heat. 

The  actual  water  temperature  at  the 
boiler  depends  on  the  temperature  dif¬ 
ference  the  piping  has  been  designed 
for  or  at  which  the  system  circulates. 
Assuming  30°  difference  between  flow 
and  return,  the  water  temperature  at 
the  boiler  would  have  to  be  theoretically 
15°  higher  than  called  for  by  the  curve, 
although  an  exact  figure  cannot  be 
given,  as  the  actual  water  temperature 
required  depends  on  weather  conditions, 
wind,  exposure,  etc. 


Basing  Economy  of  Fuel  Upon 
Amount  of  Radiation  Installed 

Editor  Heating  and  Ventilating 
Magazine: 

There  is  a  remarkable  statement  at 
the  close  of  the  article  by  Mr.  Lane  on 
the  fallacy  of  “air  change”  factors,  as 
published  in  your  June  issue,  which,  I 
think,  should  be  corrected.  Mr.  Lane 
states:  “Once  the  radiation  is  deter¬ 
mined,  it  is  an  easy  matter  to  calculate 
the  amount  of  fuel  necessary  to  keep 
the  radiation  at  the  proper  tempera¬ 
ture.  Consequently  economy  of  fuel 
consumption  must  be  based  on  the 
economy  of  radiation  installed.” 

I  take  it  that  the  author  means,  by 
that  statement,  that  in  actual  opera¬ 
tion,  a  heat  plant  in  a  given  building 
will  use  fuel  in  proportion  to  the 
amount  of  radiation  installed,  and  that 


a  plant  that  is  installed  with  100  sq. 
ft.  less  radiation  than  another,  would 
use  that  much  less  fuel.  The  author 
draws  this  deduction  from  a  theoretical 
calculation  of  the  amount  of  fuel  re¬ 
quired  to  keep  the  radiators  hot. 

Of  course,  most  such  calculations  are 
of  only  paper  value  and  the  actual  fuel 
required  to  heat  a  building  is  some¬ 
thing  that  cannot  be  computed  in  ad¬ 
vance  because  there  are  a  number  of 
varying  factors,  any  one  of  which  may 
change  for  the  better  or  the  worse.  Mr. 
Lane  illustrates  that  fact  himself  in 
his  discussion  of  air  change  and  in¬ 
filtration,  but,  even  with  the  conditions 
of  the  building  settled,  different  jani¬ 
tors  will  use  a  different  amount  of  fuel 
for  the  same  results. 

A  more  important  item  in  the  econ¬ 
omy  of  the  heating  plant  is  the  ease 
with  which  it  does  the  work,  which 
would  mean  that  the  fuel  consumption 
is  inversely  proportional  to  the  amount 
of  radiation  installed.  By  way  of  il¬ 
lustration,  suppose  a  man  has  to  fire 
two  hours  in  the  morning  to  get  his 
house  warm.  Another  man  in  an  iden¬ 
tical  house  next  door,  with  a  larger 
heating  plant,  that  is,  one  having  more 
radiation,  can  warm  his  house  in  a  half 
hour.  We  all  know  that  a  man  with 
the  smaller  plant  will  bum  more  fuel, 
so  that,  instead  of  basing  the  amount 
of  fuel  required  on  the  amount  of  ra¬ 
diation  installed,  the  amount,  required 
depends  as  much  or  more  on  the  time 
during  which  the  plant  must  be  oper¬ 
ated  to  full  capacity  in  order  to  heat 
the  building.  This  is  because  when 
the  plant  is  operated  at  full  capacity 
there  is  a  greater  amount  and  a  great¬ 
er  proportion  of  heat  going  up  the  flue 
than  when  the  plant  is  operating  with 
the  drafts  closed  and  a  smouldering 
fire. 

Kansas  City,  Mo.  E.  K.  C. 


Investigations  in  Heat 
Transmission 

The  National  Research  Council, 
through  its  Division  of  Engineering, 
has  been  requested  to  undertake  in¬ 
vestigations  in  heat  transmission,  the 
result  of  which  will  provide  the  design¬ 
ing,  operating  and  research  engineer 
with  reliable  information. 

The  first  step  in  this  inquiry  was  the 
appointment  of  a  committee  to  make  a 
careful  digest  of  the  available  informa¬ 
tion  on  the  subject,  already  published 
and  otherwise,  and  to  prepare  a  criti¬ 
cal  summary  of  such  data.  Sub-commit¬ 
tees  have  been  named  to  handle  the 
many  fields  of  engineering  concerned 
under  the  following  heads:  heat  trans¬ 
fers,  fluids  to  solids;  heat  transfer,  in¬ 
sulation;  nomenclature  and  definitions; 
and  temperature  measurements. 

The  entire  project  will  be  admin¬ 
istered  by  a  small  executive  committee 
with  these  officers:  W.  H.  Carrier, 
chairman,  T.  S.  Taylor,  vice-chairman, 
and  H.  Harrison,  Brunswick-Kroeschell 
Co.,  30  Church  St.,  New  York,  secre¬ 
tary. 


Water  Temperatures  Itequired  in  Radiators  for  Different  Outside 

Temperatures 
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New  Statistics  on  Central  Station  Heating 
in  the  United  States 


An  idea  of  the  extent  of  the  central 
station  heating  industry  in  the  United 
States  and  of  the  field  covered  by  the 
average  utility  company  is  furnished 
in  the  answers  to  a  questionnaire  sent 
out  by  the  Committee  on  Operating 
Statistics  of  the  National  District  Heat¬ 
ing  Association.  In  addition  to  the 
usual  information  asked  for,  those  com¬ 
panies  doing  water  heating  were  fur¬ 
nished  with  a  special  questionnaire,  to 
which  seven  representative  replies  were 
received. 


Cost  per  1000  lbs. 
steam  (fuel  only)  $0,423  $0,545  $0,145 
Theoretical  efficiency  (steam  sold 
basis)  for  various  fuels. 

Fuel 

Coal  Oil  Uog’d 

Evaporation  per  lb. 

fuel .  6.2  7.25  2.133 

Average  B.  T.  U. 


companies,  average,  47  city  blocks. 

Customers  served  per  block,  average, 
7.4. 

Radiation  demand,  average,  320,700 
sq.  ft. 

Average  radiation  per  customer,  925 
sq.  ft. 

Total  pumpage,  3,550,616,931  gal. 

Average  pumpage  per  square  foot 
of  radiation  per  season,  2630  gal. 

Coal  requirements,  for  2,030,417  sq. 
ft.  connected  radiation,  78,905  tons. 

Average  radiation  connected  per  ton 
of  coal  burned  per  season,  25.7  sq.  ft. 

Theoretical  efficiency,  assuming  30° 


per  lb .  12,10018,515  4,435 

TABLE  2— FUEL  DATA  FROM  27  DISTRICT  HEATING  COMPANIES 


Among  other  interesting  items  shown 
in  the  accompanying  tables,  may  be 
noted  the  following: 

Average  number  of  customers  per 
company,  318. 

Steam  sold  per  company,  average, 
322,000,000  lbs. 

Steam  sold  per  customer,  average, 
1,010,000  lbs. 

Pounds  of  steam  sold  per  ton  of  coal, 
average  12,400  lbs.;  per  barrel  of  oil, 
average,  2440  lbs. 

Evaporation — steam  sold  per  pound 
of  fuel  burned,  average,  6.13  lbs. 

Connected  load,  equivalent  direct  ra¬ 
diation  in  square  feet,  average,  685,000 
sq.  ft. 

Heating  requirements,  pounds  of 
steam  per  square  foot  of  radiation  per 
year,  average,  498  lbs. 

Mean  temperature  during  heating 
season,  42.8°  F. 

Income  per  1000  lbs.  of  steam,  aver¬ 
age  $0,867. 

Theoretical  cost  of  fuel  for  producing 
steam  with  various  fuels,  using  average 
results  obtained  from  companies  an¬ 
swering  questionnaire.  (All  figures  on 
a  steam  sold  basis). 

Fuel 

Coal  Oil  Hog'd 

Unit  of  fuel .  Ton  Bbl.  Unit 

Weight  of  unit,  lbs.  2000  336  4000 

Steam  sold  per  unit 

of  fuel,  lbs .  12400  2440  8533 

Cost  of  fuel  per 

unit .  $5.24  $1.33  $1.24 


No. 

Fuel 

Lb.  of  Steam 
Sold  Per  Unit 
of  Fuel 

System  Loss, 
Percent 

Lb.  1  Year 

Sq.  Ft.  Rad. 

Labor,  Average 
Cost  Per  Hr. 

Average 
Income  Per 
1000  Lbs. 

Mean 

Temperature 

Evaporation, 
Steam  Sold 
Basis 

Equivalent 
Radiation, 
1000  Sq.  Ft. 

Average  Steam 
Per  Customer, 
1000  Lbs. 

Kind 

Unit 

Amount 

Cost 

B.t.U.. 

1 

Bit.  Coal . 

Ton 

139,855 

5.92 

13,300 

12,6.30 

18.8 

485 

$0  67 

1  072 

37.8 

6.64 

3,830 

900 

2 

Bit.  Coal  and  Coke 

Ton 

73,854 

5.53 

11,150 

11,200 

14.5 

650 

.761 

.757 

40.4 

5.62 

1,370 

10,600 

3 

57,071 

5.28 

14,530 

7  1 

.605 

36.1 

7.27 

6,930 

4 

Bit.  Nut  and  Slack. 

Ton 

62,077 

4.66 

ii.ooo 

li;770 

20  5 

551 

59 

.57 

43.2 

5.88 

1,330 

2,010 

5 

South  Illinois  Bit.. . 

Ton 

60,682 

4.51 

11,500 

9,100 

24.4 

330 

.993 

49.6 

4.53 

1,750 

3,930 

6 

Oil . 

Bbl. 

212,000 

1.75 

19,000 

2,430 

25.0 

433 

.60 

1.24 

45.7 

7.23 

1,190 

1,840 

7 

Oil . . . 

Bbl. 

41,288 

1.14 

18,044 

2,894 

21 .4 

516 

.80 

51 .5 

860 

930 

Wood . . 

38,070 

1 .31 

4,370 

8,533 

8 

Bit . 

Ton 

24,730 

3.87 

91775 

15;^ 

9.2 

509 

.55 

.589 

45.0 

7.98 

775 

1,130 

9 

9,500 

20  0 

637 

.42 

497 

45.0 

365 

495 

10 

Bit  . 7... 

21,134 

4.37 

12,255 

10,327 

30  1 

488 

.945 

53.0 

5  16 

447 

840 

11 

13,290 

7.90 

14,635 

15,600 

14  4 

729 

.916 

42.0 

7.78 

2,430 

12 

Bit.  Slack . 

Ton 

16,336 

3.46 

12,300 

12.200 

13.9 

570 

.505 

.81 

40.9 

6.10 

350 

2,930 

13 

W.  V'a  Nut  and  Slack 

Toil 

14,000 

6  00 

13,500 

13,700 

30.0 

588 

.96 

35.4 

6.87 

327 

430 

II 

30  0 

400 

.756 

45.5 

412 

600 

IS 

Slat  k  .  , 

Ton 

19,065 

3.88 

10,. 500 

8,382 

33  0 

700 

71 

1  .05 

42  5 

4.19 

228 

6.30 

1(1 

1 1 ,617 

5.52 

13,900 

12,900 

470 

1  36 

44.7 

6.74 

319 

518 

i; 

|\V  \'a.  and  Ky.  .  . 

Ton 

8,633 

4  95 

12,250 

15,900 

19  9 

425 

.45 

.73 

42.8 

•  323 

1,100 

IH 

8,712 

5.67 

11 ,500 

14,900 

15.0 

574 

.933 

28.4 

226 

865 

IV 

Unit 

25;610 

1  16 

4,500 

4.760 

26  8 

665 

1  13 

42  0 

183 

59(J 

25  0 

500 

.50 

1  01 

13  0 

230 

456 

>1 

12  7 

500 

951 

40.0 

193 

8nr> 

^  > 

8,642 

10,240 

6  5 

4.53 

1  147 

.18  1 

5.12 

195 

1,09(1 

lOil . . 

Bbl 

18. .500 

.70 

1  03 

26  0 

626 

lOiI  . 

Bbl. 

20.585 

1  io 

2,540 

32  8 

1  (8) 

58  0 

7  .57 

6S6 

iS 

iNcvv  River  . 

Ton 

1  .880 

8.08 

i4.(K«t 

17.5 

630 

92 

34  0 

75 

2,110 

26 

I 

27.2 

54 

. 

271 

77 

r . ^ . 

Ton 

2 . 305 

2  40 

9,(881 

14.9(81 

26.7 

406 

55 

846 

45  0 

7.45 

277 

Efficiency  (factor 
of  evaporation 

1.1,  per  cent.) . . .  54.8  42.0  61.6 

Twenty  companies,  against  four, 
favored  the  use  of  thermostatic  control 
in  the  customer’s  premises.  Fourteen 
conipanies  favored  welded  pipe  and 
thirteen,  screwed  pipe.  Thirteen  com¬ 
panies  considered  the  business  profit¬ 
able  at  prevailing  rates  and  twelve 
were  of  the  negative  opinion. 

Territory  served  by  water  heating 


F.  temperature  drop  between  outgoing 
and  incoming  water  and  12,000  B.  T.  U. 
heating  value  of  coal  per  pound. 

Heating  requirements  per  square  feet 
radiation  per  season: 

2,630X8^X30=660,000  B.  T.  U. 

Heat  delivered  per  ton  of  coal 
burned : 

25.7X660,000=17,000,000  B.  T.  U. 

Average  efficiency — 71%. 

Income  per  square  foot  of  radiation, 
average,  $0,386. 


TABLE  1— CENTRAL  STATION  STEAM  HEATING  STATISTICS 
STEAM  heating — 1923 


No. 

Number 

of 

Customers 

Number  of 
Meters 

Pressure  at 
Customer 
Service  Valve 

Steam 

Produced 

1000 

Steam  Sold  Per  Annum 

1000  Lbs. 

Max. 

Hour 

1000 

Lbs. 

Lc  1 
Kaci.jt 
Per¬ 
cent 

Cond. 

Flow 

Total 

H. 

L. 

Av. 

-  Lbs. 

Live 

Exhaust 

Total 

1 

2,057 

2,120 

2,120 

125 

2-35 

2,285,980 

1'.  8.56, 700 

1.856,700 

836 

25  3 

2 

84 

55 

'  59 

114 

150 

70 

“122 

1,041,906 

891 ,028 

891 ,028 

360 

28  3 

3 

120 

121 

35 

156 

110 

3 

100 

893,320 

>  800,000 

30.0(K1 

830,000 

232 

40  8 

4 

364 

461 

8 

469 

175 

5 

919,889 

7  30',  635 

730,635 

393 

21  2 

5 

146 

192 

40 

232 

115 

2 

795,280 

574.588 

574,588 

6 

280 

469 

2 

471 

15 

1 

3 

690,000 

258.000 

258,000 

516,000 

350 

16  9 

■ 

478 

827 

1 

828 

29 

1 

10 

565,465 

325.271 

119,027 

444,298 

251 

20  2 

8 

351 

490 

2 

492 

5 

434,730 

394,910 

394,910 

9 

470 

474 

1 

475 

15 

1 

290|000 

232,146 

232^746 

10 

260 

216 

216 

3 

1 

2 

3131719 

218,254 

218,2.54 

152 

16  3 

11 

85 

58 

24 

82 

40 

15 

241,788 

206,972 

. 

206,972 

12 

68 

111 

1 

112 

12 

3 

5 

231,000 

199.000 

199,000 

93 

24  5 

13 

447 

531 

531 

8 

2 

3 

275,000 

192..S?fi 

107  .S76 

85 

25  8 

14 

275 

288 

288 

5 

5 

1.5 

235^235 

165,075 

16S  07.S 

100 

18  8 

15 

253 

299 

6 

305 

15 

10 

12 

238,621 

1.59,795 

159,795 

16 

290 

313 

2 

315 

15 

1 

*  5 

150,039 

1. SO,  0.10 

12.S 

13  7 

17 

124 

127 

3 

130 

.SO 

1 

1.5 

171,023 

15,010 

122,206 

137,216 

65 

24  1 

18 

150 

154 

2 

156 

15 

1 

152,804 

129.875 

129.875 

75 

19.8 

19 

204 

237 

2 

239 

15 

7 

ii 

167,00C 

121,836 

121,8361  90 

15.4 

20 

252 

274 

274 

12 

2 

7 

153,.50C 

115,073 

11s  07.l' 

21 

120 

156 

3 

1.59 

12 

4 

8 

110,711 

96.709 

96.709  75 

14  7 

22 

81 

132 

1 

133 

4 

1 

2.5 

93,50C 

88,490 

«8.490!  . 

23 

87 

93 

93 

5 

1 

J 

54.449 

i  .14  S 

24 

80 

77 

3 

80 

6 

4 

77,881 

52,319 

52,319  50 

!  12  0 

25 

22 

20 

2 

22 

60 

0-7 

•  t  • 

57,00t 

47,006 

47.006'  25 

■  21  5 

26 

149 

149 

1 

150 

5 

1 

2 

55,419 

40.352 

40.352:  17 

27  0 

27 

124 

141 

141 

4 

46,907 

34,360 

34.360  .  . 

iTT. . 

Year  Book  of  Engineering 
Standards  Committee 

American  Engineering  Standards 
Committee,  which  serves  as  a  national 
clearing  house  for  industrial  standard¬ 
ization  and  the  channel  of  co-operation 
in  international  standardization  activi¬ 
ties,  has  issued  its  1924  Year  Book, 
a  comprehensive  discussion  of  the  com¬ 
mittee’s  work.  It  discloses  that  152 
projects  are  under  way  or  completed, 
that  235  national  bodies  are  co-operat¬ 
ing  in  the  work  and  that  1081  indi¬ 
viduals  are  serving  on  sectional  com¬ 
mittees. 

Among  the  projects  of  interest  to  the 
heating  and  ventilating  industry  which 
are  being  handled  by  the  committee  ap¬ 
pear  the  following:  Screw  threads,  spon¬ 
sored  by  the  American  Society  of  Me¬ 
chanical  Engineers  and  the  Society  of 
Automotive  Engineers;  pipe  threads, 
sponsored  by  the  A.  S.  M.  E.  and  the 
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TABLE  3-^CENTRAL  STATION  WATER  HEATING  STATISTICS 


groove.  For  the  composition  disc,  the 
mineral  ingredients  used  have  been  se¬ 
lected  as  being  impervious  to  corro¬ 
sion,  heat  or  disintegration.  Another 
determining  point  in  the  selection  of 
this  valve  for  the  Hudson  View  Gar¬ 
dens  plant  was  its  full-way  opening, 
resulting,  practically,  in  a  long-radius 
elbow.  This  feature  was  considered 
important  due  to  the  fact  that  the  hot 
water  is  forced  through  more  than  1000 


Hot  Water  Heating — 1923 


Different 
Pressure  at 
End  of  Line 


Method  ol 
ReKuIating  Water 
through  Cus¬ 
tomers  Premises 


Number 


Radiation 
Demand 
S<i.  Kt. 


System 

Make-up 

Percent. 


Customers 


City 

lilocki 


Butterfly  Valve 
Orific  Disc. 

Gate  V'alves 
Powers  Reg.  Valve 
Thermostat 


Average 
Pressure  at 
Station 


Method  of 
Heating  Water 


Water  Requirements 
Per  Sq.  Ft. 


Average 
1  ncome  Per 
Sq.  Ft. 


Ex¬ 

haust 


Boiler 


Tons 


2,44.S  gal.  per  season 
4  lbs.  i)cr  hr. 
3.226  gal.  per  .season 


American  Gas  Association ;  pipe  flanges  supplying  the  various  buildings  are  run 
and  fittings,  sponsored  by  the  A.  S.  M.  at  a  definite  depth  below  the  grade,  re- 
E.,  Heating  and  Piping  Contractors’  gardless  of  the  topography  of  the 
National  Association,  and  the  Manu-  ground. 

facturers  Standardization  Society  of  For  this  installation,  which  supplies 
the  Valve  and  Fitting  Industry;  venti-  heat  to  356  apartments,  the  radiator 
lation  safety  code,  sponsored  by  the  valve  selected  was  of  the  Gorton  quar- 
American  Society  of  Heating  &  Venti-  ter- turn  packing-lock  type, 
lating  Engineers;  and  engineering  ab-  The  adaptability  of  this  construction 
breviations  and  symbols,  sponsored  by  is  evidenced  by  the  fact  that  a  packing 
the  American  Association  for  the  Ad-  lock  is  obtained  by  grooving  the  stem 
vancement  of  Science  and  the  Society  and  forcing  the  packing  rings  between 
for  the  Promotion  of  Engineering  Edu-  the  gland  wall  and  the  stem  into  the 
cation. 


('oiistriictioii  of  Gorton  (^ustrter-Tuni 
l*ackiiig-Ijock  Radiator  Valve 


valves.  The  reduction  in  the  amount  of 
friction  is,  of  course,  reflected  in  the 
amount  of  power  consumed 'to  obtain 
circulation. 


Forced  Circulation  Water  Heating 
System  for  a  Large  Apartment 
Building 

Due  to  the  arrangement  of  the  build¬ 
ings  themselves  and  to  the  numerous 
features  of  the  heating  equipment,  un¬ 
usual  interest  attaches  to  the  installa¬ 
tion  of  the  forced  circulation  hot  water 
system  in  the  Hudson  View  Gardens 
Apartment  Buildings,  New  York  City. 
Bounded  by  Pinehurst  and  Northern 
Avenues,  182nd  and  186th  Streets,  New 
York,  and  located  across  the  way  from 
Dr.  Paterno’s  noted  castle,  at  one  of  the 
most  charming  points  along  the  upper 
end  of  Manhattan  Island,  the  Hudson 
View  Gardens  present  an  impressive 
appearance.  They  consist  of  fourteen 
buildings,  eight  of  which  are  six  stories 
high,  while  the  other  six  are  four 
stories  high. 

Since  a  number  of  the  buildings  are 
entirely  detached  the  heating  problem 
required  extensive  study  on  the  part  of 
the  engineer,  George  F.  Musselman,  to 
determine  what  would  really  prove  to 
be  the  most  economical  heating  system, 
with  an  eye  kept  out  for  maintenance 
charges,  including  the  actual  burning 
of  coal.  The  engineer  finally  decided  to 
use  high-pressure  steam  boilers,  due 
to  their  greater  efficiency  over  low  - 
pressure  boilers. 

The  water  is  heated  by  the  steam  and 
forced  through  the  entire  plant  by 
steam  pumps.  Thus  it  is  seen  that  all 
working  apparatus  is  confined  to  one 
building  where  it  is  under  the  super¬ 
vision  of  the  engineer.  The  pipe  lines 
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Bottom  of  Depression  Reached 


Early  Readjustment  of  all  Fundamental  Factors  and  a  Reawakening  of  Industrial 

Activity  Throughout  the  Country 


For  the  fii’st  time  in  the  I’ecent  his¬ 
tory  of  the  market  have  appeared 
siprns  indicating:  the  near  end  of  the 
economic  depression  which  has  charac¬ 
terized  the  business  activities  of  the 
nation  since  the  ending  of  last  year’s 
high  wave  of  prosperity.  The  bottom 
of  the  wave  apparently  has  been 
reached  and  the  waters  are  flattening 
out,  collecting  strength  for  the  new 
upward  movement.  In  the  face  even 
of  still  declining  production  figures  we 


By  L.  W.  Alwyn  Schmidt 

growth.  To  the  farming  community, 
therefore,  we  must  turn  for  enlighten¬ 
ment  as  to  the  future  development  of 
the  nation’s  business. 

With  the  coming  of  August  the  West¬ 
ern  and  Southern  farmers  will  be  able 
to  form  an  estimate  of  the  possible 
earnings  from  their  crops.  These  crops 
will  be  gathered  inside  the  next  few 
weeks  and  their  marketing  will  begin. 
Financial  activity,  therefore,  must  show 
itself  first  in  the  immediate  neighbor- 


judging  from  the  reports  from  the 
farming  centers  it  appears  that  the 
crops  will  be  satisfactory.  Prices  ap¬ 
pear  to  be  high  enough  to  secure  a  pro¬ 
fit,  especially  as  the  purchasing  value 
of  the  dollar  for  industrial  products  is 
again  on  the  increase. 

Much  will  depend  now  upon  the  abil¬ 
ity  of  the  country  to  pay  for  its  crop, 
to  move  and  to  consume  it.  There  have 
been  years  where  lack  of  ready  cash 
has  seriously  impaired  the  value  of  the 


are  inclined  to  predict  an  early  read¬ 
justment  of  all  fundamental  factors 
and  a  reawakening  of  industrial  activ¬ 
ity  all  over  the  country. 

July  has  brought  its  usual  summer 
dullness  and  the  chances  are  that  Aug¬ 
ust  will  not  show  any  marked  improve¬ 
ment.  But  it  would  be  wrong  to  esti¬ 
mate  the  carrying  strength  of  the  mar¬ 
ket  exclusively  upon  such  evidence  as 
appears  upon  the  surface.  The  Ameri¬ 
can  market  is  still  very  largely  an 
agricultural  market.  This,  notwith¬ 
standing  the  fact  that  we  are  one  of 
the  largest,  if  not  the  largest,  manu¬ 
facturing  nations  of  the  world.  So, 
while  industrial  prosperity  has  its  bear¬ 
ing  upon  national  market  activity,  it 
is,  after  all,  the  farming  community 
and  its  wellbeing  which  provides  the 
stimulus  required  for  its  healthy 


hood  of  the  farming  centers.  It  will 
strike  the  small  cities  and  will  slowly 
move  East  and  North,  following  the 
movement  of  the  crops  to  the  centers 
of  consumption.  At  the  same  time 
manufactured  merchandise  will  start 
to  flow  to  the  farming  centers.  The 
size  of  the  movement  will  depend  upon 
two  factors:  the  quantity  of  the  crops, 
— and  its  price.  As  the  farming  com¬ 
munities  pay  for  their  purchases  prac¬ 
tically  exclusively  with  their  crops,  the 
volume  of  the  crop  movement  is  of 
considerable  importance  to  the  manu¬ 
facturer.  But  even  the  largest  crop 
movement  can  not  be  of  value  to  the 
farmer  if  his  profits  are  not  sufficiently 
large  as  to  leave  in  his  hands  a  margin 
to  take  care  not  only  of  his  most  im¬ 
mediate  needs  but  leave  also  something 
to  spare  for  so  called  luxuries. 


crop  movement  for  our  national  market. 
This  year,  however,  the  nation  seems 
to  be  exceptionally  well  prepared  to 
take  care  of  this  business  of  financing 
the  crop.  Banks  have  accumulated  dur¬ 
ing  the  last  months  large  funds  which 
can  be  made  available  for  any  desired 
purpose.  In  fact,  it  is  said  that  the 
banks  will  welcome  very  much  an  op¬ 
portunity  for  setting  into  motion  the 
cash  resting  in  the  Treasuries.  Ow¬ 
ing  to  the  industrial  depression  the 
movement  of  industrial  merchandise 
has  been  small,  requiring  only  little 
financing.  The  money  has  remained  in 
the  banks  and  it  will  come  very  handy 
for  the  crop  movement,  securing  a 
smooth  flow  with  cash  payments  at 
every  stage.  The  cash  paid  to  the 
farmers,  in  turn,  will  be  at  the  disposal 
of  country  bankers.  It  will  take  care 
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of  the  requii’ements  of  local  dealers 
who  will  be  enabled  to  finance  their 
merchandise  transactions.  These  trans¬ 
actions  should  be  rather  heavy  because 
the  farming  communities  have  been 
very  much  understocked  all  through 
the  summer  and  will  want  great  quan¬ 
tities  of  merchandise  to  take  care  even 
of  normal  requirements. 

With  many  of  the  indications  for  a 
return  of  prosperity  clearly  visible  it 
is  to  be  wondered  why  this  prosperity 
has  not  come  much  earlier.  An  answer 
can  be  readily  found.  The  present 
state  of  economic  stagnation  has  had 
no  real  foundation  in  fact.  There  was 
no  general  but  only  a  partial  economic 
depi'ession.  The  building  industry  has 
been  active.  The  luxury  industries, 
like  the  perfumery  industry,  have  done 
well.  Individual  earnings  have  re¬ 
mained  upon  comparative  high  levels. 
Money  has  been  plentiful  and  easy. 
Nevertheless  there  has  been  a  slacken¬ 
ing  down  of  the  manufacturing  indus¬ 
tries.  Banks  have  been  slow  in  mak¬ 
ing  industrial  loans.  Railroad  loadings 
have  been  behind  the  usual  figures. 
The  steel  industry  is  seriously  flopping, 
and,  last,  but  not  least,  merchants  and 
manufacturers  alike  are  complaining 
about  slow  collections. 

Somehow  the  nation  appears  to  have 
made  up  its  mind  that  business  would 
be  slow  during  the  present  year  and, 
having  once  adopted  this  point  of  view, 
it  proceeded  to  make  sure  of  its  pre¬ 
sentiment  by  simulating  all  the  out¬ 
ward  signs  of  an  economic  depression. 
Where  there  was  reason  merely  for 
caution,  overcautiousness  appeared  and 
what  might  have  been  a  passing  flurry 
just  failed  to  be  turned  into  a  real 
crisis  by  the  fact  that  even  the  most 
susceptible  market  can  not  be  depressed 
permanently  by  a  mere  attack  of 
nerves.  Incidentally  this  also  is  a 
presidential  year  with  the  election  still 
ahead  of  us. 

If  the  present  condition  of  the  mar¬ 
ket,  with  its  outward  appearance  of  an 
economic  depression,  is  largely  a  state 
of  mind,  it  follows  that  the  market 
being  fundamentally  sound,  it  may  just 
as  rapidly  turn  to  a  more  cheerful  ap¬ 
praisal  of  the  situation.  A  sudden 
change,  therefore,  is  not  only  likely  but 
practically  certain,  and,  with  conditions 
being  what  they  are,  this  change  can 
not  be  deferred  very  much  longer.  The 
weather,  which  had  much  to  do  with 
the  slackness  in  the  late  Spring  and 
early  Summer,  has  now  settled  to  its 
more  regular  Summer  routine,  and  with 
it  business-  appears  to  have  become 
more  steady. 

The  crop  movement  will  do  its  share 
in  this  development.  Local  merchants 
will  change  their  present  method  of 
small  stock  in  favor  of  larger  and  more 
varied  selections.  Money  will  enter 
circulation  and  the  consumer  will  ask 
for  merchandise. 

This  possibility  of  a  sudden  change 
to  the  better  should  be  seriously  con¬ 
sidered  by  manufacturer,  dealer  and 
financier  alike.  Its  coming  will  put  un¬ 
usual  pressure  on  the  much-depleted 
i’etail  stocks  of  the  country,  resulting 
in  an  increased  and  sudden  demand  for 


merchandise  that  might  easily  overtax 
the  facilities  of  the  manufacturing  in¬ 
dustries  and  railroads.  It  may  call  for 
financial  assistance  in  the  manufactur¬ 
ing  centers  before  the  money  now  col¬ 
lected  by  the  banks  in  the  farming 
centers  can  be  made  available  for  in¬ 
dustrial  financing. 

Unpreparedness  for  prosperity  in 
such  a  case  might  be  just  as  disastrous 
as  unpreparedness  against  adversity. 
It  is  to  be  hoped  that  the  great  and  ex¬ 
ceptional  resources  of  the  nation  will 
be  handled  wisely  in  this  emergency 
which  we  will  have  to  meet  sooner  or 
later. 

♦  — -  - 

Notable  Building  Project  in 
Merion,  Pa. 

A  building  project  in  Merion,  Pa.,  a 
residential  district  of  Philadelphia,  in¬ 
volving  an  expenditure  of  $651,600,  is 
under  way.  The  structure,  which  will 
be  known  as  the  Merion  Manor  Apart¬ 
ments,  will  be  3^4  stories  high,  with 
basement,  and  will  be  built  of  concrete, 
steel  and  masonry.  The  building  will 
comprise  ten  units  of  three  apartments 
each.  Steel  frames  and  sash  will  be 
used  for  the  windows,  and  ammonia 
expansion  refrigeration  will  be  supplied 
to  the  refrigerators  contained  in  com¬ 
pletely  equipped  kitchen  cabinets.  The 
building  is  described  as  in  reality  a 
group  of  private  residences.  The  site 
is  directly  opposite  the  Merion  station 
of  the  Pennsylvania  Railroad.  The  con¬ 
struction  is  being  financed  through  an 
issue  of  $430,000  first  mortgage,  1% 
bonds,  handled  by  G.  L.  Miller  &  Co., 
New  York. 

The  Merion  Manor  Apartments  will 
be  equipped  with  the  Webster  vacuum 
system  of  steam  heating,  using  up- 
feed  risers.  The  vacuum  will  be  main¬ 
tained  by  a  continuously-operating 
electric-driven  duplex  vacuum  pump. 
Steam  will  be  generated  by  two  steel, 
fire-tube  boilers,  cross-connected  in  such 
a  manner  as  to  permit  the  operation 
of  either  one  or  both,  as  may  be  de¬ 
sired.  This  will  permit  the  use  of  one 
boiler  in  the  Spring  and  Fall,  and 
both  in  the  midwinter  months.  The 
boilers  will  be  equipped  with  oil 
burners. 

Details  of  the  oil-burning  system 
provide  for  a  3000-gal.  storage  tank 
buried  under  the  garage  floor,  with 
a  filling  line  run  to  a  fill  box  at  the 


edge  of  the  driveway  which  leads  down 
under  the  garage.  The  specifications 
were  prepared  by  Starr  &  Selfridge, 
combustion  engineers. 

Each  boiler  will  be  equipped  with 
two  low-pressure  atomizing  burners  and 
the  hot-water  service  boiler  will  be 
equipped  with  one  burner  of  similar 
type.  The  oil  and  air  pumps  which 
supply  oil  and  compressed  air  to  the 
burners  will  be  in  duplicate,  with  one 
set  in  reseiwe.  The  system  will  be 
installed  with  suitable  boiler  controls, 
designed  to  automatically  start  up  and 
shut  down  the  burners  to  meet  vari¬ 
ations  in  the  heating  load  on  the  boilers. 
The  hot-water  service  boiler  will  also 
be  fitted  with  automatic  control  to 
maintain  the  water  at  the  desired 
temperature. 

All  of  the  burners  will  be  fitted  with 
automatic  gas  pilot  light  controls.  When 
the  burners  are  not  in  operation  there 
will  be,  adjacent  to  the  boiler,  a  small 
gas  flame  which  will  burn  at  all  times. 
When  the  boiler  controls  operate  and 
start  the  pumping  unit,  this  small  pi¬ 
lot  flame  will  light  a  long  gas  flame, 
which  is  cut  in  automatically  and 
which  is  kept  burning  until  the  burners 
shut  down. 

In  general,  the  oil-burning  system  is 
designed  to  eliminate  the  services  of 
an  attendant  and  to  maintain  auto¬ 
matically  proper  temperature  in  the 
hot  water  service  system. 

The  boilers,  as  now  installed,  are  of 
the  straight-draft  type,  but  are  of 
sufficient  capacity  to  allow  of  their 
being  converted  into  smokeless  coal¬ 
burning  boilers  at  any  future  date. 

The  piping  system  has  been  designed 
to  insure  complete  circulation  with  a 
•pressure  of  1  lb.  at  the  boilers,  in 
severe  weather.  The  returns  are 
graded  back  to  the  pump  1  in.  in 
20  ft.  The  radiation  is  of  the  warm- 
water  type,  plain  pattern,  cast-iron. 
Each  radiator  is  equipped  with  a  Webs¬ 
ter  modulation  valve  and  a  Webster 
Sylphon  trap. 

Each  boiler  also  is  equipped  with 
a  Webster  damper  regulator  and  a 
Webster  combination  vacuum  and  pres¬ 
sure  gauge.  The  boilers  and  all  supply 
mains  and  branches  in  the  basement 
are  insulated,  as  well  as  the  concealed 
risers,  which  are  run  in  inside  par¬ 
titions. 

Thomas  J.  Lippincott,  of  Philadel¬ 
phia,  is  the  architect  for  this  group  of 
buildings. 


Merion  Manor  Apartments,  Under  Construction  at  Merion,  Pa. 
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Radiator  Supply  Valve  Sizes 

A  well-known  heating  and  ventilating 
engineer  once  said  to  me,  while  dis¬ 
cussing  various  radiator  supply  valves 
for  two-pipe  vapor  and  vacuum  jobs, 
“I  dare  say  that  the  openings  in  any 
valve  could  be  decreased  by  509o  and 
still  be  sufficiently  lai'ge  to  supply 
enough  steam  to  the  radiator.” 

This  remark  was  recalled  to  mind 
later  on  by  a  stunt  which  another 
engineer  tried  with  success  which  would 
prove  that  not  only  was  our  friend 
right  but,  in  fact,  very  conservative. 

The  engineer  who  made  this  practical 
test  had  a  52  sq.  ft.  radiator  in  his 
office  supplied  by  a  ^  in.  valve  of  his 
own  make.  He  placed  a  brass  disc  in 
the  valve  between  the  union  spud  and 
the  valve  body  in  such  a  manner  that 
it  was  steam  tight  and  through  this 
disc  he  drilled  a  5/16  in.  hole.  No 
readings  were  taken  as  to  the  exact 
time  required  to  fill  the  radiator  from 
a  cold  start  nor  were  any  definite  read¬ 
ings  taken  to  see  if  only  a  part  of  the 
radiator  was  full  below  a  certain  pres¬ 
sure,  that  is,  it  was  not  noted  what 
pressure  drop  occurred  through  the 
valve. 

It  was  explained  that  it  had  not 
occurred  to  him  to  go  into  detail  in 
that  matter  for  the  reason  that  the 
radiator  seemed  to  function  exactly  the 
same  as  it  did  before  the  disc  was 
put  in  and  he  w’as  satisfied  from  that 
fact  that  the  hole  was  large  enough 
to  do  the  job.  There  is  no  doubt  about 
that  being  so  since  the  disc  was  in  all 
winter  and  the  office  was  just  as  warm 


as  any  preceding  winter. 

It  occurred  to  me  that  the  velocity 
of  the  steam  through  that  hole  must 
have  been  something  remarkable  so, 
to  satisfy  my  curiosity,  I  figured  it 
out  backwards,  so  to  speak,  in  this 
manner;  assuming  the  radiator  to  be 
doing  its  duty  by  delivering  250  B.T.U. 
per  hour  per  square  foot,  assuming, 
then,  1150  B.T.U.  to  the  pound  of 
steam,  it  would  deliver  11.3  lbs.  of 
steam  per  hour.  Assuming  this  steam 
at  atmospheric  pressure  there  would 
be  a  total  of  302.73  cu.  ft.  of  steam  per 
hour  passing  through  this  orifice  5/16 
in.  in  diameter.  The  figures  involved 
in  finding  the  velocity  from  this  basis 
are  lengthy  so  I  will  not  burden  this 
sheet  with  them.  However,  the  answer 
turned  out  to  be  158  ft.  per  second. 
I  feel  that  the  reader  is  just  as  sur¬ 
prised  as  I  was  and  expected  to  find 
a  much  higher  velocity. 

I  presume  the  one  thought  in  the 
reader’s  mind  at  this  point  is,  how 
about  the  drop  in  pressure  through  this 
orifice.  As  I  mentioned,  there  was 
no  effort  made  to  find  this  exactly 
but  I  am  assured  by  the  engineer  that 
he  noted  several  times  that  the  radiator 
was  completely  filled  with  a  pressure 
of  4  oz.  at  the  boiler.  The  boiler  was 
located  some  100  ft.  from  the  radiator 
horizontally  and  15  ft.  vertically. 

At  any  rate,  the  result  of  this  prac¬ 
tical  test  should  prevent  anyone  from 
worrying  about  the  size  of  valves  used 
on  two-pipe  work,  especially  where  the 
valve  is  designed  with  a  full  pipe  size 
opening  unobstructed  in  any  way 


throughout  the  valve,  as  naturally  this 
type  of  value  would  offer  no  more  re¬ 
sistance  to  the  flow  of  steam  than  an 
ordinary  elbow.  Using  this  test  as 
a  basis,  a  in.  valve  of  this  type  is 
seen  to  be  able  to  supply  150  sq.  ft. 
of  radiation  with  no  trouble.  This  is 
readily  understood  when  it  is  realized 
that  for  any  given  power  or  pressure 
behind  the  flowing  medium  the  carry¬ 
ing  capacity  of  any  pipe  or  valve  is 
limited  only  by  the  resistance  offered 
to  the  flowing  medium  and  its  ultimate 
capacity  is  reached  at  the  point  where 
the  friction  engendered  and  the  original 
power  applied  is  equal. — George  D. 
Chadeayne 


4  Typical  American  Cyclone 

The  accompanying  weather  chart  was 
made  at  the  New  York  office  of  the 
United  States  Weather  Bureau  on  the 
morning  of  March  29,  1924.  It  repre¬ 
sents  a  typical  American  cyclone  which 
was  attended  by  many  destructive  tor¬ 
nadoes.  This  storm  was  by  far  the 
severest  of  the  passing  winter  season 
in  the  Middle  West. 

Temperatures  exceptionally  high  for 
the  season  prevailed  in  Missouri,  south¬ 
ern  Illinois,  southern  Indiana,  western 
Kentucky,  Tennessee,  Alabama,  Missis¬ 
sippi,  Arkansas,  and  Oklahoma.  Severe 
electrical  storms  and  tornadoes  occurred 
in  all  of  these  States.  Thus  relieved  of 
its  electrical  energy  and  there  being  no 
anti-cyclone  back  of  it,  disintegration 
soon  set  in  and  on  the  following  morn¬ 
ing  this  storm  bore  little  resemblance  to 
the  intense  cyclone  of  the  previous  day. 


The  Tornado  of  March  29,  1924 
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Architects,  O.  B.  Maricntluil  and  II'.  II'.  .dhlsclilager.  Contracting  engineers  for  Iwating  and  rcntilating,  Hanley  S'  Co.,  Chicago. 

Durt  Work  for  tin*  liallrooiii  and  Mezzanine  Floors  of  the  (’ovenant  Clnb  of  Chicago 


Master  Plumbers  Adopt  Plan  for 
Scholarship  in  Sanitary 
Engineering 

Prominent  among  the  actions  taken 
at  the  recent  annual  convention  of  the 
National  Association  of  Master  Plumb¬ 
ers,  in  West  Baden,  Ind.,  June  24-26, 
was  the  adoption  of  the  plan  submitted, 
for  the  Scholarship  Committee,  by  Past 
President  Frank  J.  Fee,  for  establish¬ 
ing  a  scholarship  in  sanitary  engineer¬ 
ing  at  New  York  University.  A  mini¬ 
mum  sum  of  $3,000  was  appropriated 
for  the  first  year  and  will  be  deposited 
immediately  as  a  trust  fund.  An  equal 
amount  will  be  set  aside  each  year  until 
the  fund  is  large  enough  to  insure  the 
maintenance  of  the  scholarship. 

The  estimated  cost  of  the  course  is 
$1,000  per  year,  including  tuition,  room 
rent,  books,  meals  and  miscellaneous 
expenses.  Half  of  this  amount,  or  $500, 
will  be  paid  by  the  National  Association 
of  Master  Plumbers  every  year. 

The  plan  is  to  choose  one  young  man 
every  year  from  among  the  sons  of 
members  of  the  master  plumbers’  as¬ 
sociation  to  take  the  course  in  sanitary 
engineering,  with  the  aid  of  the  associa¬ 


tion  scholarship.  In  addition  to  his  col¬ 
lege  work,  the  student  will  be  required 
to  work  during  the  summer  in  a  plumb¬ 
ing  shop  in  his  home  town. 

To  show  the  scope  of  the  course,  a 
thorough  grounding  in  chemistry  and 
mathematics  will  be  required,  as  well 
as  the  principles  of  engineering,  to  be 
followed,  in  the  third  and  fourth  years, 
by  advanced  study  in  mechanics,  in¬ 
cluding  heat  engineering,  and  heating 
and  ventilating  engineering. 

HOW  THE  ASSOCIATION  IS  MEETING  THE 
APPRENTICESHIP  PROBLEM 

For  the  establishment  of  corres¬ 
pondence  training  schools  for  appren¬ 
tices  living  distant  from  large  towns, 
the  sum  of  $5,625  was  appropriated,  to 
cover  the  cost  of  creating  and  maintain¬ 
ing  a  Correspondence  Training  Divi¬ 
sion. 

A  survey  of  labor  conditions,  con¬ 
tained  in  the  report  of  the  Apprentice¬ 
ship  committee,  indicated  that  there  are 
not  more  than  73,000  journeymen 
plumbers  and  32.000  journeymen  steam 
fitters  in  the  country.  The  number  of 
apprentices  now  in  training  was  given 


as  5,000,  while  the  estimated  immediate 
needs  are  for  not  less  than  12,500  ap¬ 
prentices. 

So  far  95  men  have  been  enrolled  in 
the  Correspondence  Teacher  Training 
Course  offered  by  the  Apprenticeship 
Training  Department,  and  it  was  stated 
that  during  the  Spring  of  1925  two  or 
three  intensive  training  courses  will  be 
given  in  leading  educational  institu¬ 
tions. 

During  the  year  eighteen  apprentice¬ 
ship  schools  were  established,  with  a 
prospect  of  thirty  more  in  the  Fall. 

Another  forward  step  taken  by  the 
association  was  the  adoption  of  a  reso¬ 
lution  to  have  a  code  of  ethics  prepared 
as  a  service  and  inspiration  to  mem¬ 
bers. 

NEW  OFFICERS 

The  new  officers  of  the  association 
are: 

President,  John  J.  Vogelpohl,  Cin¬ 
cinnati,  0.;  vice-president,  H.  E.  Long- 
ley,  Wilmington,  N.  C.;  secretary,  E. 
B.  Kleine,  Cincinnati,  O.;  treasurer, 
Richard  J.  Welch,  Lowell,  Mass. 
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Amonj?  the  committee  appointments 
was  one  to  take  up  with  the  boiler 
manufacturers  the  “establishment  of 
stable,  correct  and  dependable  house- 
heating  boiler  capacities.” 

It  was  voted  to  hold  the  1925  conven¬ 
tion  of  the  association  in  Portland, 
Oregon, 


Summary  of  Eifects  Produced  with 
Different  Atmospheric  Conditions 

The  Government  Public  Health  Serv¬ 
ice  has  recently  made  an  extensive  in¬ 
vestigation  into  the  physiological  effects 
of  high  temperatures  and  humidities 
with  and  without  air  movement.  The 
summary  of  this  investigation,  as  here 
presented,  was  compiled  by  a  writer  in 
Factory  for  May,  1924,  for  the  benefit 
of  factory  managers  in  checking  up 
conditions  in  their  plants. 

A.  Remaining  at  rest  in  saturated 
air  at  9114°  F.  for  one  hour,  with  no  air 
movement,  caused: 

1.  An  increase  in  body  temperature; 

2.  A  moderate  increase  in  pulse  rate; 

3.  Profuse  sweating; 

4.  After-effects  of  dizziness  and 
weakness. 

With  air  movement,  caused: 

1.  Slight  or  no  increase  in  body  tem¬ 
perature; 

2.  Slight  increase  in  pulse  rate; 

3.  Slight  perspiration; 

4.  No  after-effects; 

5.  No  ill  effects  at  any  time;  but  the 
noise  of  the  fan  was  annoying. 

B.  Remaining  at  rest  in  saturated  air 
at  95°  F.  for  one  hour,  with  no  air 
movement,  caused: 

1.  An  increase  in  body  temperature; 

2.  A  marked  increase  in  pulse  rate; 

3.  Very  profuse  sweating,  clothing 
being  saturated  with  perspiration  and 
sweat  in  shoes  of  all  subjects; 

4.  Dizziness  on  movement,  and  in¬ 
crease  in  depth  and  rate  of  respiration 
( puffing  somewhat  on  slight  move¬ 
ment)  ;  chilly  sensations  in  some  sub¬ 
jects. 

With  air  movement  (250  to  600  lin. 
ft.  per  minute)  caused: 

1.  Slight  or  no  rise  in  body  tempera¬ 
ture; 

2.  Slight  or  no  rise  in  pulse  rate; 

3.  Profuse  sweating,  but  not  sufficient 
to  wet  all  clothing; 

4.  No  untoward  symptoms  in  sub¬ 
jects,  other  than  profuse  sweating. 

C.  Remaining  at  rest  in  saturated  air 
at  96°  F.,  still  and  moving,  caused  the 
subjects  to  experience  symptoms  prac¬ 
tically  the  same  as  those  felt  in  still  or 
moving  saturated  air,  respectively,  at 
95°  F. 

D.  Remaining  at  rest  in  saturated  air 
at  98V^°  F.  for  one  hour,  with  air 
movement,  caused: 

1.  An  increase  in  body  temperature; 

2.  An  increase  in  pulse  rate  (in  one 
case  to  183) ; 

3.  Very  profuse  sweating,  clothing 
being  saturated  (sweat  could  be  poured 
from  shoes) ; 

4.  Dizziness  on  movement.  All  felt 
that  little  work  could  be  done  at  this 
temperature  and  that  the  conditions 
were  much  worse  than  in  moving 


saturated  air  at  95°,  but  not  as  bad  as 
moving  saturated  air  at  100°  F. 

E.  Remaining  at  rest  in  saturated  air 
at  100°  F.  with  no  air  movement, 
caused : 

1.  A  marked  rise  in  body  tempera¬ 
ture,  which  reached  102.3°  F. 

2.  A  marked  rise  in  pulse  rate,  vary¬ 
ing  in  different  subjects  from  152  to 
more  than  175; 

3.  Profuse  sweating,  the  shoes  being 
partly  filled  with  perspiration; 

4.  Early  appearance  of  dizziness, 
weakness,  and  persistence  of  symptoms 
for  about  one  hour  after  test.  The  test 
was  very  trying. 

National  Warm- 
Ventilating 

Purpost'  and  Scope  of 

A  flying  start  was  made  by  the 
Warm- Air  Heating  Research  Publicity 
Committee  of  The  National  Warm- Air 
Heating  and  Ventilating  Association  at 
its  first  meeting  in  Columbus,  O.,  July 
10  and  11,  when  the  Publicity  Bureau 
was  established,  with  E.  F.  Glore  as 
chairman,  and  a  newspaper  man  of 
years  of  experience  was  appointed  as 
director. 

The  committee  has  agreed  on  a  num¬ 
ber  of  fundamentals  in  the  operation  of 
the  Bureau,  some  of  which  follow: 

1.  Using  the  Warm-Air  Heating 
House  now  nearing  completion  by  the 
members  of  the  National  Warm- Air 
Heating  and  Ventilating  Association  at 
Urbana,  Ill.,  under  the  direction  of  the 
University  of  Illinois  as  the  basis  of 
facts  to  be  presented  to  the  industry 
and  public,  telling  the  truth  about 
warm-air  heating  as  proved  by  scientific 
tests  under  average  livable  conditions 
in  the  home. 

2.  Getting  the  experience  of  all 
those  engaged  in  manufacturing  and 
installing  warm-air  heating  systems 
through  written  explanations  of  the 
best  practice  for  proper  and  satisfac¬ 
tory  methods  of  installation,  mainte¬ 
nance  and  regulation  of  warm-air  heat¬ 
ing  systems. 

3.  Editing  and  standardizing  these 
articles  into  short,  readable  and  under¬ 
standable  paragraphs  which  would  be 
accepted  and  published  by  the  press 
and  other  media  as  reading  articles,, 
v/hich  would  tell  the  public  that  “warm- 
air  heating  is  the  best  method  of  heat¬ 
ing  the  home,”  and  the  reason  why. 

4.  Asking  the  manufacturer  and  in¬ 
staller  to  promote  the  use  of  the  Stand¬ 
ard  Code  by  explaining  it  and  adhering 
to  it  wherever  possible. 

The  Publicity  Bureau  is  now  ready  to 
receive,  edit  and  publish  articles  detail¬ 
ing  experiences  in  installing  satisfac¬ 
tory  warm-air  heating  systems. 

As  a  suggestion  of  what  is  meant,  the 
following  topics  are  presented  as  given 
in  Bulletin  141  of  the  University  of  Il¬ 
linois. 

1.  The  proper  location  of  furnace 
with  respect  to  center  of  basement. 

2.  The  proper  location  and  number 
of  re-circulating  registers. 


With  air  movement  (200  to  800  lin. 
ft.  per  minute)  caused: 

All  the  above  symptoms,  and  no  sub¬ 
ject  remained  a  full  hour. 

“The  untoward  effects  upon  man,” 
concludes  the  author,  P.  K.  Davis,  “of 
almost  saturated  air  with  temperatures 
above  90°  F.  and  below  98°  F.  are  much 
less  when  the  air  is  moving  than  when 
it  is  still.  Further,  the  output  or  work 
that  can  be  done  is  greater  when  the 
air  is  moving  than  when  it  is  still,  with 
the  above  temperature  and  humidity. 
No  beneficial  effects  were  found  by 
moving  saturated  air  at  98.6°  or  100°, 
even  at  high  velocities.” 

Ur  Heating  and 
Association 

New  Publicity  Bureau 

3.  The  proper  location  of  warm-air 
outlet  registers. 

4.  The  relative  value  of  inside  and 
outside  air. 

5.  The  effect  of  various  installation 
details  on  operation  of  basement  pipes. 

6.  The  effect  of  various  installation 
details  on  operation  of  wall  stacks  to 
upper  floors. 

7.  The  signiflcances  and  proper  per¬ 
centage  relative  humidity  in  the  house. 

8.  The  effect  of  wind. 

9.  Thermostatic  control. 


Doctor  of  Philosophy  Degree  for 
Professor  F.  E.  Giesecke 

Based  largely  upon  his  thesis  on 
“The  Art  of  Heating  Buildings  by 
Gravity-Flow  Hot- Water  Heating  Sys¬ 
tems,”  the  University  of  Illinois  has 
conferred  the  degree  of  doctor  of  phil¬ 
osophy  upon  Professor  F.  E.  Giesecke, 
professor  of  architectural  engineering 
at  the  University  of  Texas.  Professor 
Giesecke  has  been  spending  the  past 
year  at  the  University  of  Illinois  study¬ 
ing  for  this  degree,  his  studies  embrac¬ 
ing  engineering,  with  special  reference 
to  heating  and  ventilation;  hydraulics 
and  architectural  engineering. 

Professor  Giesecke’s  thesis  covered 
the  origin  and  development  of  gravity- 
flow  water  heating  systems;  experi¬ 
mental  proof  that  during  the  state  of 
steady  operation  of  a  gravity-flow  wat¬ 
er  heating  system  the  friction  head  in  a 
radiator  circuit  is  equal  to  the  pressure 
head,  due  to  the  difference  in  density  of 
the  water  in  the  corresponding  flow  and 
return  risers;  a  study  of  experimental 
data  showing  the  relation  between  the 
friction,  pipe  diameter,  and  the  velocity, 
density  and  viscosity  of  the  water  when 
flow  is  taking  place  in  commercial  black 
or  galvanized-iton  pipe;  a  compilation 
of  the  data  relating  to  the  heat-dissipat¬ 
ing  coefficient  of  bare  black  pipe  supple¬ 
mented  and  extended  by  laboratory 
tests;  and,  finally,  experimental  de¬ 
termination  of  the  heat-dissipation  co¬ 
efficient  of  a  3-col.  38  in.  water  radiator. 

The  committee  in  charge  was  com¬ 
posed  of  Professor  A.  C.  Willard,  chair¬ 
man;  and  Professors  A.  N.  Talbot,  M. 
L.  Enger,  G.  A.  Goodenough  and  L.  H. 
Provine. 
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impossible  to  light  or  operate  the 
burners  unless  air  is  passing  through 
the  heater  tubes.  By  setting  a  maxi¬ 
mum  air  pressure,  the  amount  of  oil 
which  can  be  burned  is  limited.  Fi- 
[making  steam  from  waste  heat;  and  the  nally,  the  oil  tips  are  made  of  large 

diameter  to  prevent  clogging  and  to 
newly-issued  keep  the  flame  from  going  out. 

These  heaters  are  built  in  standard 
sizes  to  suit  various  building  require¬ 
ments.  The  company  reports  a  not- 
X  able  installation  of  four  units  in  the 
d  sheet  metal  plant  of  the  R.  B.  Ha'  - 


New  Trade  Publications 


Otis  Steam  -  Operated  Water 
ilEATERS,  Otis  Storage-Tank  Heaters  Isimco  low-pressure  steam  and  water 
\ND  Otis  Open-Type  Feed-Water  jboilers,  are  featured  in 
Heaters  and  Purifiers,  comprising  the  circular  matter  received  from  the  Sims 
line  of  the  King  Construction  Co.,  sue-  Co.,  Erie,  Pa. 
cessors  to  the  Stewart  Heater  Co., 

.\orth  Tonawanda,  N.  Y.,  are  presented 
in  a  series  of  circulars  which  give 
interesting  details  of  each  type.  In 
t!ie  Otis  steam-operated  water  heater, 
for  instance,  its  construction  of  steel 
foiler  plate  is  covered  in  detail,  show¬ 
ing  how  the  top  plate  is  riveted  to  a 
lieavy  cast-iron  ring  with  a  projecting 
rim  cast  upon  its  outer  surface  form¬ 
ing  a  flange,  also  showing  how  the 
lower  end  of  the  shell  is  riveted  to  an 
inverted  cone-shaped  cast-iron  bottom 
which  is  supported  by  four  cast-iron 
legs,  serving  as  a  substantial  base  for 
the  heater.  The  heating  surface  in  all 
.'^izes  of  Otis  heaters,  it  is  pointed  out, 
consists  of  114-in.  seamless  drawn  cop¬ 
per  tubes,  rolled  into  a  tube  sheet  at 
the  top  and  secured  to  a  cast-iron 
water  catcher  at  the  bottom.  This 
hank  of  tubes  is  free  to  move  with 
expansion  or  contraction  as  it  is  se¬ 
cured  only  at  the  top  or  one  end. 

There  is  a  bend  in  each  tube  just  above 
the  water  catcher,  described  as  a  dis- 


the  direct  transmission  of 
heat  from  the  fuel  burned  to 
the  air  passing  through  the 
heater.  The  heating  surface 
consists  of  interlocked  spe¬ 
cial-shaped  tubes  so  ar¬ 
ranged  that  the  gases  of 
combustion  pass  up  verti¬ 
cally  between  and  around  the 
outside  of  the  tubes,  while 
the  air  being  heated  passes 
horizontally  through  the  in¬ 
side  of  the  tubes.  Maximum 
required  air  delivery  tem¬ 
peratures,  it  is  stated,  are 
obtained  with  combustion 
gas  temperatures  not  over 


ward  Company,  Chicago.  The  air- 
distributing  system  is  arranged  for 
either  recirculating  all  the  air  or  tak¬ 
ing  in  1009r  outside  air.  A  facsimile 
letter  from  the  Hayward  company  is 
presented,  expressing  satisfaction  over 
the  system’s  operation.  Figures  are 
included  which  show  a  total  minimum 
saving  over  a  steam  system  of  $1400. 

Twinfan  System  of  Heating,  de¬ 
scribed  as  “improved  heating  for  in¬ 
dustrial  buildings  at  minimum  cost,” 


M01  Wft’JflOUlUT 
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vr  Stoaiii  Instantaneous 
Horizontal  Tj 


t  nctive  Otis  feature,  which  permits  it  900^  F.  The  company’s  long  experience 
to  expand  or  contract  independently  in  metallurgical  furnace  work  was 
ot  any  other  tube.  In  addition  to  drawn  on  in  the  design  of  the  combus- 
i  lustrations  of  the  various  types,  the  tion  chamber,  while  the  burners  used 
1  italogs  contain  full  dimension  tables  are  also  the  result  of  many  years’  cx- 
nd  other  needed  information.  The  perience  in  the  burning  of  fuel-oil. 
<  ttis  storage-tank  heaters  are  recom-  Atomization  is  obtained  by  the  use  of 
I'lended  for  installation  where  the  de-  compressed  air,  obtained  from  a  small 
I  lands  on  a  hot  water  supply  are  air-compressor  driven  from  the  fan 
udden  and  heavy  and  where  the  steam  shaft.  This  jet  of  air  is  used  to  si- 
apply  is  inadequate  to  take  care  of  phon  the  oil  from  a  reservoir  and  to 
t  lese  demands,  such  as  laundries,  ho-  deliver  it  to  the  combustion  chamber 
teu,  apartments,  institutions,  dye  the  form  of  a  mist.  The  burnin ' 
t  ouses,  factories,  etc.  They  are  made  •  j  i.  u  a.-  i  a. 


Sims  Company  Products,  including 
t  ibular  feed-water  heaters,  open  feed- 
V  ater  heaters,  filters  and  purifiers; 
team-tube  storage  heaters,  gas-engine 
economizers  with  steam  receivers,  for 


Twini'an  unit  with  case  cut  away  to 
show  Fan  .Mounting  anti  Heating 
(oils 
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is  the  subject  of  a  new  booklet  recently 
issued  by  the  Dwyer  Equipment  Com¬ 
pany,  Chicajro,  Ill.  The  booklet  covers 
the  essential  principles  of  pood  prac¬ 
tice  in  industrial  heatinp  and  offers  de¬ 
tailed  arpument  in  favor  of  the  Twin- 
fan  unit  heaters.  Numerous  illustra¬ 
tions  of  actual  Twinfan  installations 
are  included,  topether  with  drawinps 
and  charts  describinp  the  methods  in¬ 
volved  in  the  company’s  products.  A 
complete  Twinfan  system,  it  is  stated. 


Electric  Heating  Apparatus,  in- 
cludinp  the  larpe  electric  boiler,  manu¬ 
factured  by  the  Electric  Furnace  Con¬ 
struction  Company,  Philadelphia,  Pa., 
are  presented  in  a  circular  letter  re¬ 
cently  distributed  by  the  company. 
Frank  Hodson,  president  of  the  corpo¬ 
ration,  sets  forth  that  the  use  of  elec¬ 
tricity  for  heat  is  prowinp  phenomen¬ 
ally  for  the  reason  that  it  is  both  con¬ 
venient  and  readily  controlled. 

XXth  Century  Horizontal  Fur¬ 
nace,  described  as  a  powerful  heater 
and  ventilator  especially  desipned  for 
schools,  churches  and  other  buildinps 
where  the  rooms  are  larpe,  the  occu¬ 
pants  many,  and  especially  where  ven¬ 
tilation  is  required,  is  shown  and  de¬ 
scribed  in  a  catalopue  received  from 
the  XXth  Century  Heatinp  and  Venti- 
latinp  Co.,  Akron,  O.  These  heaters 
are  of  heavy  cast-iron  construction. 
The  arranpement  for  the  horizontal 
travel  of  air  to  be  heated  over  the 
prime  radiatinp  surfaces  of  both  the 


.Motor  aiul  I’an  .Vssoinbly  of  'rwinlaii  l  iiit 

consists  of  the  boiler,  necessary  pipinp  tern  of  insulatinp  conduit  for  under¬ 
and  appliances  and  the  required  num-  pround  steam  and  hot  water  pipes, 
ber  of  Twinfan  units.  Each  unit,  condensation  returns,  fuel-oil,  etc.  It 
when  connected  up,  it  is  pointed  out,  is  made  in  four  types.  As  will  be  noted 
is  a  complete  heatinp  machine.  The  from  the  accompanyinp  illustrations, 
unit  is  built  of  structural  steel  with  this  conduit  consists  of  a  bell  and  spipot 
sheet  metal  casinp.  Radiators,  partic-  main  tile,  cast-iron  pipe  supports  and  a 
ularly  desipned  for  this  type  of  work,  supportinp  interlockinp  base  drain.  The 
are  located  in  the  bottom  of  the  unit,  type  shown  in  Fip.  1  is  for  use  with 
An  electric  motor  drivinp  two  fans  is  hiph  or  low-pressure  steam  pipes,  either 
placed  above  the  radiators.  Steam  is  sinple  or  in  proups,  and  is  especially 
supplied  to  the  heatinp  coils  in  the  desipned  for  wet  soil  conditions, 
usual  way,  the  fans  drawinp  cold  air 
from  the  floor  above  the  radiators  and 

blowinp  the  heated  air  out  from  the  ^ 

unit  into  the  buildinp. 

Residence  Tank  Heater,  recently 
introduced  by  the  National  Pipe  Bend- 
ing  Company,  New  Haven,  Conn.,  is 
described  in  that  company’s  bulletin 
No.  62.  The  new  heater  is  attractinp 
considerable  interest  in  the  trade.  It 


IMp.  :{ - Sinple-plpe,  Support  Iilo<‘ks  l.’ijr,  | _ Miiltip 

and  IJasc  Drain  Blocks  and 

Types  of  Ric-AVil  Uiidcrpronnd  Conduit 

The  insulation  consists  of  sectional  larpe  combustion 
pipe  coverinp  applied  directly  to  the  radiator  tubes,  is 
pipes  and  of  the  air  space  between  this  unusual  economies 
coverinp  and  the  inside  of  the  tile.  The  mentioned  as  resu 
type  shown  in  Fip.  2  is  for  similar  use,  ranpement  is  th( 
but  the  insulation  is  a  conduit  filler  heated  air  to  the 
packed  around  the  pipes.  Fip.  3  shows  mixed  and  at  one 
a  type  for  use  in  hot  water  work.  Pro-  inp  in  the  same 
vision  is  made  for  oil  pipes  combined  air  delivered  to  all 
with  a  steam  or  hot  water  pipe  to  keep  inp.  Care  is  takei 
the  oil  warm.  In  this  type  the  insula-  culation  of  air  on 
tion  is  the  company’s  well-known  Sil-o-  fire-box  lininps  to 
cel  diatomaceous  mixture.  In  the  type  at  this  point  in  1 


.\.\v  ('oiil-Biii’iiiiip  l{csi<lciM-c  Tank 
llcalcr 

is  a  coal-burning  tank  heater,  furnished 
in  the  smaller  sizes  for  residence  and 
apartment  house  use.  Gray  cast-iron 
is  used  in  the  top,  base  and  grate  while 
the  case  is  of  Armco  iron.  The  com¬ 
bustion  chamber  above  the  grate  is 
fire  brick,  lined,  and  in  the  hot  gas  zone 
is  a  double  interwoven  helical  coil  of 
heavy  seamless  brass  tubes,  cold  drawn. 
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or  indirect  radiators.  All  of  the  de-  which,  we  understand,  will  be  sent  regu- 
^  HVX  iVIK  listed  in  the  catalogue  are  fully  larly  upon  request  to  those  desiring  it. 

described  and  illustrated.  Size  6x9 

Pp-  256.  Tycos  Recording  Thermometers,  for 

. /il^^Bw**"*****^^  use  in  regulating  temperatures  in 

:  Reed  Air  Filter  Company,  Inc.,  churches,  are  featured  in  a  story  sent 

Louisville,  Ky.,  has  issued  an  attractive  out  by  the  Taylor  Instrument  Com- 
l  folder  to  fit  the  average  letter  file  in  panies,  Rochester,  N.  Y.,  describing 

I which  a  complete  file  of  the  company’s  an  installation  in  the  First  Methodist 
»  bulletins  may  be  retained  permanently.  Church  of  Hamilton,  Ontario.  The 

company  deals  in  air  purification  bulb  is  placed  in  front  of  the  pulpit 
J  1  and  dust  elimination  equipment.  Var-  and  the  instrument  down  in  the  boiler 

k  ious  bulletins  issued  from  time  to  time  room,  where  the  engineer  keeps  a  com- 

^  ^  describe  the  Reed  systems  of  air  filtra-  plete  record  of  the  temperature  and 

-  ^  ^  mk  j  tion,  some  covering  the  field  generally  thereby  controls  the  heat. 

and  others  being  devoted  to  filters  for 

- - ^  particular  uses,  such  as  general  venti- 

Itear  \  irw  ol  .\X(li  ('(Mitiiry  Horizon-  lation,  electrical  ventilation,  filters  for 
till  I  U>u  l  iiriiacr  compressors  and  for  drying  opera¬ 

tions  and  bacteria  control.  Each  bul- 
sion  is  made  for  expansion  of  the  com-  letin  is  illustrated  with  drawings  and 
bustion  chamber  and  radiator  section,  installation  photographs.  Another 
such  expansion  taking  place  towards  feature  of  this  company’s  bulletin  serv- 
the  rear.  Among  the  special  conven-  ice  is  a  series  on  standard  specifications 
iences  mentioned  for  this  heater  are  for  air  filters  in  general  ventilation. 

the  different  arrangements  of  draft  diagrams  and  Instructions  for 
dampers  and  by-pass  dampers  by  which  Thrush  Equipment  are 

a  more  direct  draft  may  be  secured,  f^nUhed  the  trade  in  a  useful  circular 
when  deaired,  or  the  combustion  ^  j,  ^  Thrush  &  Co.,  Peru, 

checked.  Views  are  shown  of  a  single  j„ustra- 

heater  and  of  the  heater  arranged  in 
batteries.  Size  7  x  10i/4  in. 


The  Warren  Standard  is  the  name 
of  a  new  house  publication  recently 
issued  by  the  S.  D.  Warren  Company, 
Boston,  Mass.,  in  which,  it  is  an¬ 
nounced,  will  be  published  from  time 
to  time  discussions  of  various  paper 
and  printing  problems.  The  initial 
issue  of  this  publication  is  given  over 
the  “wet  and  dry  question’’  as  it  af¬ 
fects  the  paper  and  printing  industry. 
Both  excessive  and  insufficient  humidi¬ 
ties  are  the  causes  of  many  press¬ 
room  and  bindery  troubles  it  is  pointed 
out.  The  magazine  describes  many  of 


Webster  Vacuum  System  of  Steam 
Heating  and  an  imposing  array  of  in¬ 
stallations  of  this  system  are  featured 
in  a  booklet  recently  issued  by  War¬ 
ren  Webster  &  Co.,  Camden,  N.  J. 
Starting  with  the  Equitable  Building, 
in  New  York,  and  extending  across  the 
country,  the  booklet  contains  views  of 
some  23  important  structures  which  are 
Webster-equipped,  the  booklet  conclud¬ 
ing  with  a  note  on  the  Webster  organ¬ 
ization  which  has  been  developed  during 
the  company’s  25  years  of  existence  for 
rendering  service  to  architects,  engi¬ 
neers,  contractors  and  owners. 


STEAM  TO  REGULATOB' 


^dbciiw«t« 


lliii'iicr  in  Opci'iil ion 

the  methods  in  use  at  the  Warren  com¬ 
pany  plants  to  obtain  proper  tempera 
tures,  humidity  and  ventilation. 
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or  work  in  more  or  less  close  quarters. 
With  the  demand  for  a  jicreater  winter 
production  of  milk,  has  come  the  de¬ 
mand  for  tightly-built  shelter  for  the 
cows,  particularly  in  the  colder  sections 
of  the  country.  But  tightly-constructed 
barns  are  apt  to  be  damp  unless  ventila¬ 
tion  is  provided,  and  the  stabling  of 
animals  in  dark,  poorly  ventilated, 
damp  barns  affects  their  health.  The 
bulletin  is  published  under  the  author¬ 
ship  of  M.  A.  R.  Kelley,  agricultural 
engineer.  Division  of  Agricultural  En¬ 
gineering,  Bureau  of  Public  Roads. 
Size  6x9  in.  Pp.  22. 

♦ - 

New  Books 

Practical  Mathematical  Analysis, 
by  H.  Von  Sanden,  professor  of  mathe¬ 
matics  at  the  University  of  Clausthal, 
and  translated  by  Professor  H.  Levy, 
professor  of  mathematics  at  the  Im¬ 
perial  College  of  Science  and  Tech¬ 
nology,  London,  is  described  as  bridg¬ 
ing  the  gap  between  the  elegant  solu¬ 
tions  of  pure  mathematics  and  the  prac¬ 
tical  numerical  solutions  required  by 
physicists  and  engineers.  The  work  is 
based  upon  the  courses  in  numerical 
and  graphical  calculation  conducted  at 
the  University  of  Gottingen  by  Profes¬ 
sor  C.  Runge.  It  will  be  found  espe¬ 
cially  useful  to  those  engaged  in  techni¬ 
cal  work  of  a  difficult  character  and 
particularly  in  research.  One  of  the  in¬ 
teresting  sections  is  devoted  to  “Prin¬ 
ciples  and  Tricks  of  the  Slide  Rule,”  in 
which  its  fundamental  principles  are  set 
forth  and  some  interesting  “tricks”  ex¬ 
plained,  such  as  dividing  the  same  num¬ 
ber  in  succession  by  each  of  a  whole 
series  of  different  numbers,  and  solving 
cubic  equations.  Size  6x9.  Pp.  xv-195. 
Cloth  $4.50.  Published  by  E.  P.  Dutton 
&  Co.,  681  Fifth  Avenue,  New  York. 


The  Meanest  Man  on  Earth 

The  library  receives  over  200  current 
periodicals  and  society  publicat'cns. 
These  form  the  best  source  for  the  up- 
to-the-minute  information  desired  by 
our  members.  Manifestly,  our  refer¬ 
ence  work  is  crippled  when  the  unbound 
numbers  disappear.  This  is  also  the 
case  when  current  issues  are  taken 
from  the  rack  and  returned  a  few  days 
later. 

Here  is  a  list  of  missing  periodicals 
which  will  never  be  returned  now.  Can 
you  help  us  replace  them?  Engineering 
Education,  August,  1923;  Bus  Trans¬ 
portation,  June,  1922;  American  Water¬ 
works  Association  Journal,  June,  1923; 
Heating  and  Ventilating  Magazine, 
November  and  December,  1923;  A.  S. 
C.  E.  Proceedings,  March,  1924;  Radio 
News,  May,  1924. 

We  fully  believe  that  the  villain  who 
steals  magazines  from  the  reading  room 
is  the  meanest  man  on  earti. —  From 
the  Journal  of  the  Western  Soc':iy  of 
Engineers  for  June,  192A. 


While  we  do  not  desire  to  counte¬ 
nance,  in  any  respect,  the  practice  of 
which  the  Journal  of  the  Western  So¬ 
ciety  of  Engineers  compla'n:.  v/e  can¬ 
not  overlook  the  compliment  unwit- 
t  n  .:Iy  paid  to  a  technical  jcuvnal  when 


a  would-be  reader  is  willing  to  beg,' 
borrow  or  steal  a  copy  to  supply  his 
needs.  We  are  happy  to  state  that  we 
have  been  able  to  replace  the  two 
missing  copies  of  The  Heating  and 
V'entilating  Magazine  which  were  so 
highly  prized  by  our  unknown  reader. 
— Editor. 

♦  — 

Benjamin  G.  Lanrnie 
The  death  on  July  8  of  Benjamin  G. 
Lamme,  chief  engineer  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  removed  one  of  the  world’s  lead¬ 
ing  electrical  authorities.  Mr.  Lamme 
had  been  ill  for  several  months  at  the 
home  of  his  sisters,  230  Stratford 
Street,  East  Liberty,  Pa. 

Mr.  Lamme  was  credited  with  many 
accomplishments  in  his  chosen  field, 
one  of  which  was  the  perfecting  of 
railway  and  industrial  motors  and 
synchronous  conveuters  whereby  alter¬ 
nating  current  was  made  useful  at  any 
point.  -i  g 

He  was  born  on  a  farm  near  Spring- 
field,  O.,  January  12,  1864.  After 
graduating  from  Ohio  State  University, 
he  entered  the  employment  of  the  west- 
inghouse  company  in  1889  at  the  salary 
of  $30  a  month.  His  most  spectacular 
work  was  in  connection  with  the  power 
development  of  Niagara  Falls. 


Charles  A.  Geoghegan 

Charles  A.  Geoghegan,  president  of 
Gillis  &  Geoghegan,  heating  and  venti¬ 
lating  contractor.  New  York  City,  and 
long  prominent  in  the  industry,  died 
from  septic  poisoning  recently  at  his 
home  in  New  York.  His  many  friends 
in  the  trade  and  elsewhere  w'ere  great¬ 
ly  shocked  at  his  passing.  Few  of  them 
had  known  of  his  illness  an  !  his  death 
therefore  came  as  a  painful  sv'  rise. 

Mr.  Geoghegan  was  one  of  the  best 
known  heating  contractors  in  the  coun¬ 
try,  and  was  a  past  president  of  the 
National  Heating  and  Piping  Contrac¬ 
tors’  Association. 


Deaths 

John  A.  Murray,  Sr.,  president  of 
John  A.  Murray  &  Sons,  heating  and 
plumbing  jobbers,  312  West  39th  Street, 
New’  York,  long  identified  with  the  heat¬ 
ing  and  plumbing  supply  business,  died 
July  7.  Death  was  caused  by  heart 
failure  after  an  operation. 

Mr.  Murray  founded  the  house  he 
headed  in  1898  as  the  John  A.  Murray 
Co.,  incorporating  it  under  its  present 
name  January  1,  1921.  His  widow  and 
two  sons,  John  A.  Murray,  Jr.,  and 
Joseph  N.  Murray,  survive. 


Riley  Louis  Redpath,  general  man¬ 
ager  of  manufacturing  of  the  American 
Radiator  Company,  died  suddenly  in 
Buffalo,  N.  Y.,  June  17.  Mr.  Redpath 
occupied  a  notable  position  in  the  busi¬ 
ness  life  of  Buffalo,  just  as  he  had  prev¬ 
iously  held  commanding  positions  in 
the  industrial  activities  of  St.  Louis, 
Detroit  and  Kansas  City.  For  25  years 
’  c  ’•''''1  been  at  t’.ie  heal  of  v.arious 
.  '■nufacturing  interests  of  the  Ameri- 
c.-n  Radiator  Cor.iprny  ml  f  r  six 


years  previous  to  that  with  the  former 
St.  Louis  Radiator  Company,  of  St. 
Louis. 

Mr.  Redpath  was  born  in  Baldwin, 
Ill.,  in  1871.  During  the  World  War  he 
distinguished  himself  as  a  member  of 
the  United  States  Fuel  Conservation 
Commission  and  the  United  States 
Labor  Board.  During  his  five  years’ 
residence  in  Buffalo,  he  was  a  member 
of  tlie  Chamber  of  Commerce,  being 
especially  active  in  the  work  of  the 
National  Safety  Council  Division. 

On  the  day  of  his  funeral  services  in 


'riM‘  l.ate  Itiley  L.  lUMlpath 

Buffalo,  the  plants  of  the  company  were 
closed,  while  6000  employees  in  that  city 
paid  tribute  to  the  memory  of  their 
friend  and  chief.  Officials  of  the  com¬ 
pany,  members  of  its  board  of  direc¬ 
tors,  managers  of  plants  and  sales 
branches,  attended  the  services.  The 
honorary  pall  bearers  were:  C.  M. 
Woolley,  C.  M.  Parker,  C.  K.  Foster, 

R.  B.  Flershem,  H.  J.  Rente,  M.  J. 
Beirn,  J.  H.  Sproat,  J.  M.  Edeall,  R.  H. 
Mann,  F.  B.  Howell,  J.  F.  Groebe  and 

S.  B.  DeLong. 

R.  D.  Hopkins,  heating  and  ventilat¬ 
ing  engineer,  formerly  of  New  York, 
and  for  the  past  ten  years  or  more  lo¬ 
cated  in  Peking,  China,  died  in  Peking. 
June  17  of  paralysis.  He  was  50  year? 
old.  Mr.  Hopkins  was  formerly  con 
nected  with  Rossman  &  Bracken,  of 
New  York.  One  of  his  most  important 
assignments  previous  to  going  to  China 
was  that  of  superintendent  of  construc¬ 
tion  of  the  Biltmore  Estate,  in  Biltmore, 
S.  C.  His  initial  visit  to  China  was  for 
the  purpose  of  superintending  the  in¬ 
stallation  of  the  mechanical  equipment 
for  the  buildings  of  the  Chinese  Bureau 
of  Engraving  and  Printing.  After  that 
work  was  finished  he  returned  to  the 
United  States,  going  back  to  the  Orient 
a  year  later  where  he  joined  the  Esta 
blissements  Amoult,  in  Peking.  Mr. 
riopkins  was  50  ye^rs  old.  He  leave' 
a  wi  ’ow,  one  son.  just  graduated  from 
Ceine'l  University,  and  one  daughter 
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The  Powers 
K  Thermostat 
for  Heavy  Duty 


Does  automatic  temperature  control  in  Workrooms, 
Offices,  Schools,  etc.,  really  pay? 


The  proof  shown  in  the  above  test  is 
t\pical  of  many  others  which  have  shown 
remarkable  savings  of  fuel  with  Powers 
automatic  temperature  control. 

Tests  show  that  the  majority  of  work¬ 
rooms  are  overheated.  Eliminate  over¬ 
heating  with  Powers  temperature  control, 
and  you  improve  the  health  and  increase 
t  le  output  of  workers.  The  effect  over- 
I  eating  has  on  the  output  of  men  is  shown 
lit  the  report  of  the  New  York  State  Com- 
I  lission  on  Ventilation,  which  savs: 


“An  increase  of  room  temperature  from 
68°  F.  to  75°  F.  caused  a  decrease  of  15 
per  cent  in  the  physical  w’ork  performed 
by  men  who  w’ere  not  compelled  to  maxi¬ 
mum  effort  but  were  stimulated  by  a  cash 
bonus.” 

Send  for  Interesting  Book 


with  POWERS 

temperature 
control 


Partial  List  of  Users 

Sears  Koebuck  &  Co. 

U.  S.  Rubber  Co. 

B.  F.  Goodrich  Co. 

Eastman  Kodak  Co. 

.\merican  Woolen  Co. 

E.  1.  DuPont  de  Nemours  f'o. 
J.  T.  Ryerson  Co. 

Crane  Co. 

Carson  Pirie  Seott  &  Co. 

Wm.  Wrigrley.  Jr.  Co. 

DuPont  Fabrikoid  Plant 
Hartford  Fire  Ins.  Co. 
Willys-Overland  Co. 

.lulius  Kayser  Co. 

New  Enf^land  Tel.  &  Tel.  Co. 
Walter  Baker  &  Co. 

Phoenix  Mutual  Eife  Ins.  Co. 
Rothacker  Film  Co. 

B.  &  O.  Railway 
Yellow  Cab  Mfg:.  Co. 

Irving  Pitt  Mfg.  Co. 
Fleischmann  Co. 

Federal  Reserve  Bank, 

Kansas  City,  Mo. 

Earkin  Soap  Co. 
Consolidated  Gas  Co., 

New  York  City 
Chicago  Telephone  Co. 

Yale  University 
I’rinceton  University 


Our  book,  “THE  ELIMINATION  OF  HEAT  WASTE,”  shows 
how  and  why  a  Powers  System  of  Temperature  Control  gives  such  re¬ 
markably  long  and  accurate  service,  and  why  its  high  first  cost  is  cheapest 
in  the  end.  May  we  send  you  a  copy? 


The  Powers  Regulator  Company 


Atlanta 
Baltimore 
Boston 
Buffalo 
Butte.  Mont. 
Charlotte,  N.  C. 
i’460-A 


33  years  of  specialization  in  automatic  temperature  control 
2718  Greenview  Avenue,  Chicago 


Cincinnati 
Cleveland 
Denver 
lies  Moines 
Detroit 


K1  Paso 
Houston 
Indianapolis 
Kansas  City 
I.os  Angeles 


Milwaukee 
Minneapolis 
Nashville 
New  Orleans 
New  York 


Philadelphia 
Pittsburgh 
Portland 
Rochester 
St.  Louis 


San  Francisco  Seattle 
CAN.\DIAN  OFFICES 


Toronto 

Montreal 

Halifax 


Vancouver 

Winnipeg 

Calgary 
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VAPOR  HEATING 
Webster  Type  R  Modulation  System 

(Continued  from  Data  ilieet  \o.  I32-J.  revised) 


Fig.  4  is  a  cross  section  of  the  Syli)hon  thermo¬ 
static  trap.  The  e.xpansion  member  consists  of  a 
Sylphon  bellows,  carrying  a  conical-shaped  valve 
piece,  closing  against  a  sharp-edged  seat.  The 
bellows  member  is  very  sensitive,  opening  to 
pass  condensate  and  air,  but  closing  to  prevent 
passage  of  the  steam. 

.\nother  slightly  less  expensive  trap  which  is 
sometimes  used  by  the  same  organization  is  known 
as  the  No.  7  trap  (Fig.  5).  It  is  of  the  multi- 
diaiihragm  type,  built  of  four  successive  phosphor 
bronze  plates  and  its  operation  is  similar  in 
principle  to  other  diaphram 
types  already  described. 


■Webster  Modulation  Valve 


Vent  Valve 


Ail  dimensions  in  inches 

Table  for  Sizing  Connections  Around  a  Webster  Boiler  Return  Trap 
(Concluded  on  Data  Sheet  A'o.  I32-J2) 


lo.  132-J 
Revised 


VAPOR  HEATING— THE  WEBSTER  SYSTEM 


Size 

Boiler- 

return 

Rating 
sq.  ft. 
Direct 

Dimen¬ 

sions 

Tappings 

No.  of 

Vent 

Size  of 
Vent  Trap 

T 

1  p  p  i  n  g  s 

Trap 

Radiat  ion 

11 

0 

s 

E 

Valves 

R 

U 

V 

002.1 

1500 

14^ 

1 

0021 

1 

1 

02.1 

2500 

163^ 

2 

1 

021 

1 

2 

Vi 

1 21 

4000 

1834 

214 

VA 

1 

121 

IM 

24 

14 

221 

8000 

21 

3  fig. 

14 

Vs 

2 

221 

Hi 

3  fig. 

14 

121 

16000 

2634 

iiflg. 

1J4 

H 

1 

121 

14 

3§flg. 

14 

Copies  of  this  Data  Sheet,  printed  separately,  5  cents  each. 
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VAPOR  HEATING 


Webster  Type  R  Modulation  System 


(Concluded  from  Data  Sheet  A  o.  I32-Ji) 


A  cross  section  of  the  vent  trap  is  shown  m  Fig.  6  and  the  boiler  return  trap  is 
shown  in  Fig.  7. 

The  last  important  item  in  this  system  is  the  sensitive,  low  pressure  damper 
regulator,  which  is  designed  to  maintain  the  desired  boiler  pressure  within  a  very 
few  ounces  of  that  for  which  it  is  set.  .\s  can  he  •  een  in  the  cross  sectional  view. 
Fig.  8,  it  consists  of  a  lower  chamber  partially  filled  with  water.  From  the  bottom 


Fig.  7 — Webster  Boiler  Return  Trap 


of  this  chamber  a  small  pii>e  is  carried  up  and  connected  to  the  space  below  the 
diaphragm,  _  so  that  any  pressure  exerted  on  the  surface  of  the  water  in  the  lower 
chamber  will  result  in  drawing  the  water  out  through  the  pipe  and_  into  the  upper 
chamber  where  it  exerts  an  upward  pressure  on  the  diaphragm,  causing  a  movement 
of  the  lever  arm  which,  in  turn,  operates  the  dampers.  A  steam  pipe  from  the  boiler 
is  connected  into  the  lower  chamber  just  above  the  water  level. 


Fig.  8 — Webster  Damper  Regulator 
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VAPOR  HEATING 
The  Dunham  System 

In  the  Dunham  system,  as  developed  by  the  C.  A.  Dunham  Co.,  Chicago,  Ill.,  the 
piping  is  arranged  as  shown  in  Fig.  1,  illustrating  the  method  of  running  the  piping  in 
lieating  of  residences. 

This  is  a  closed  return  system,  with  each  radiator  having  a  trap  designed  to 
prevent  the  steam  from  entering  the  return  line,  anil,  in  that  way,  to  accomplish  a 
saving  of  fuel  and  elimination  of  ^>ounding  in  the  pipes  and  radiation. 

The  steam  passes  from  the  boiler  into  the  steam  main  in  the  usual  manner  and  up 

to  the  radiators,  into  which  it  flows  through  the  Dunham  packless  inlet  valve,  (Fig.  2). 

This  valve  utilizes  a  series  of  diaphragms  for  allowing  the  free  up-and-down  move¬ 
ment  of  the  spindle  without  steam  leakage.  The  construction  of  the  Dunham  valve 
permits  it  to  be  partially  opened  and  closed  at  will,  also  restricting  the  flow  of  steam 
to  the  radiator  the  same  as  for  other  valves  of  graduated  type. 

This  valve  can  be  used  on  any  two-pipe  steam  heating  system,  either  vapor,  vacuum 

or  pressure.  It  is  made  in  various  patterns,  lever-handle  type  and  wheel-handle  type. 
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Fig.  1 — Typical  Layout  of  Dun’.am  Systc  i 


The  following  schedule  of  tappings  for  direct  cast-iron  radiators  is  recommended  for 
all  two-pipe  Dunham  heating  systems. 

Table  E — Water-Type  Radiation  Table  F — Steam  Type  Radiation 


Square  at  T( 

Feet  Inch 

Up  to  25  Yz 

26-100  Yx 

101-180  1 

181-300  V4 

*  Y  over  350  sq.  ft. 


Outlet  at 
Bottom, 
Inches 


Square 
I'eet 
Up  to  25 
26-  80 
81-150 
151-300 
301-450 


Inlet  at 
Bottom, 
Inches 

H 

1 

IK 

IK 


Outlet  at 
Bottom, 
Inches 

K 

,K 

K 

K 

K* 
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VAPOR  HEATING 
The  Dunham  System 

(Concluded  from  Data  Sheet  Xo.  it2-K) 

After  passing  through  the  radiator  the  air  and  condensation  escape  through  the 
Dunham  radiator  trap  (Fig.  3). 

When  the  radiator  has  filled  with  steam  and  the  steam  surrounds  the_  thermostatic 
disc  in  the  trap,  the  volatile  fluids  within  the  disc  are  heated  and  vaporized,  thereby 
creating  a  pressure  within  the  disc.  This  internal  pressure  expands  the  disc,  the  valve 
seats  over  the  opening,  and  waste  of  steam  is  prevented.  Subsequent  water  and  air 
forming  in  the  radiator  fall  to  the  bottom,  surround  the  disc,  condense  the  gasses  within 
it,  and  the  disc  contracts,  raising  the  valve  from  its  seat  and  allowing  the  air  and  water 
to  pass  out  into  the  return  line.  Steam,  following  behind  the  air  and  water,  causes 
the  disc  to  again  close.  The  trap  soon  adjusts  itself  to  a  position  corresponding  to  the 
water  temperature,  just  as  a  thermometer  does  to  the  room  temperature  and  permits  a 
continuous  flow  oi  water  from  the  radiator. 

The  Dunham  radiator  trap  is  for  use  on  all  two-pipe  steam  systems,  using  steam 
below  atmospheric  pressure,  as  in  the  case  of  a  vacuum  system,  or  up  to  10  lbs.  pressure 
above  atmosphere.  It  can  be  applied  on  either  steam  or  water-type  radiators.  The  use 
of  water-type  radiators  is  recommended,  however,  as  circulation  through  the  radiator  takes 
place  more  quickly  and  at  a  lower  steam  pressure. 


Cover 

Thernm^idtic  Disc 


Fig.  2 — Dunham  Packless 
Valve 


FtoaUng  Valvf  and  Hnundfd  Sfst  /\ 

Large  Valve  Opening  /  I 

Fig.  3 — Dunham  Radiator  Trap 


The  traps  conform  with  the  standard  dimension  of  3^4  from  center  of  trap  to 
end  of  union  nipple,  as  adopted  by  the  Heating  and  Piping  Contractors’  National  Asso¬ 
ciation  for  54-in.  radiator  traps. 

The  steam  main  pitches  down  to  the  point  where  the  last  radiator  connection  is  taken 
off.  Here  an  air  vertt  is  located  to  relieve  the  air,  the  pipe  being  run  to  a  Dunham  No. 
1  trap,  which  permits  the  air  to  escape  into  the  return  line,  while  the  condensation 
flowing  along  the  main  is  relieved  by  a  drip  at  the  end  of  the  main  which  drops  down 
under  the  water-line  and  is  connected  to  the  boiler. 

The  return  main  runs  parallel  with  the  steam  main,  thus  obtaining  even  distribu¬ 
tion  of  heat,  and  pitches  down  in  the  same  direction.  At  the  end  of  the  run  the  con¬ 
densation  passes  _  a  check  valve  while  the  air  is  relieved  to  atmosphere  through  the 
Dunham  air  eliminator.  The  low  level  of  the  return  main  must  be  kept  at  least  24  in. 
above  the  boiler  water-line,  so  as  to  permit  the  air  eliminator  to  function  properly. 

The  Dunham  air  check,  when  used  with  the  air  eliminator,  acts  to  prevent  the  air 
from  flowing  back  into  the  piping  and  radiators,  with  the  result  that  a  partial  vacuum 
forms  in  the  system,  allowing  the  water  in  the  boiler  to  be  boiling  at  temperatures  below 
212°  F. 
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CAST  PASSAGES 
ELIMINATING  ALL 
PIPING  BETWEEN 
RE<  ElVER  AND  Pl’MP. 


AIR  DISCHARGE 
TO  ATMOSPHERE. 


LARGE  CAPACITY 
POSITIVE  DISPLACEMENT 
HYTOR  AIR  PUMP 
ASSURING  AMPLE  VACUUM. 


RETURNS  FROM 
HEATING  SYSTEM 


BOILER  FEED 
CONNECTION. 


LARGE  SETTLING 
CHAMBER  WITH 
CLEAN  OUT  PLATE. 
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Efficient  Heating  Demands 
a  Good  Vacuum  Heating  Pump 

—  the  Jennings  Hytor  Meets  This  Demand 


And  they  have  proved  on  thousands  of 
installations  that  they  possess  the  features 
necessary  for  proper  operation  under  the 
most  extreme  conditions. 


The  Jennings  Return  Line  Heating  Pumps 
have  been  conceived  and  produced  with 
the  idea  of  meeting  the  requirements  of 
good  heating. 


Send  for  Bulletin 


\ 

\\ 


Nash  Engineering  Company 


So.  Norwalk 


\  \  \ 


\ 

A  V 


\  ^  <\ \\  N 

•.  *.  VI  O,  O.  ^ 


Connecticut 


Noiseless  in  Operation  Simple  to  Install 
Economical  to  Maintain  Positive  in  Action 
Simple  to  Operate  Compact  in  Design 
Attractive  in  Appearance  Saves  Coal 


CENTRIFUGAL  WATER 


PUMP  WITH  OPEN  TYPE 
SELF  CLEANING  BRONZF 
IMPELLER. 


3-4  H.  P.  MOTOR  WITH  BALL 
BEARINGS  SUPPORTING  PUMP 
ROTORS  ANO  PREVENTING 
CONTACT  OI  ROTORS  WITH  CAM NC 


PUMP  AND  MOTOR  WITH  DRAIN 
OONSF.CTION. 


RECEIVING  TANK  FOR 
RETURNS  COMBINED  WITH 
SEPARATOR  FOR  AIR  PUMP 


THREE  POINT  SUSPENSION 
OF  RIGID  BASE  AND  TANK. 
PREVENTING  MISALIGNMENT. 
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Trade 


and  Miscellaneous  Notes 


Miscellaneous  Notes 

Building  Operations  held  up  at  a  re¬ 
markable  rate  in  June,  declining  only 
about  8%  from  May  and  recording  a 
5%  increase  over  June,  1923,  according 
to  the  F.  W.  Dodge  Corporation.  Con¬ 
tracts  awarded  in  June  in  36  eastern 
States,  comprising  about  seven-eighths 
of  the  total  construction  volume  of  the 
country,  aggregated  $387,521,100.  Con¬ 
struction  started  in  these  36  States  for 
the  first  six  months  of  the  year 
amounted  to  $2,323,816,900,  a  record 
figure,  being  10%  greater  than  for  the 
corresponding  period  last  year.  June 
building  contracts  in  New  York  State 
and  northern  New  Jersey  decreased 
17%  over  the  previous  month.  How¬ 
ever,  the  increase  for  the  first  six 
months  in  this  district  was  56%  above 
that  of  the  same  period  a  year  ago. 

American  Institute  of  the  City  of  New 
York  announces  an  exposition  of  in¬ 
ventions  to  be  held  in  the  Engineering 
Societies  Building,  New  York,  December 
8  to  13,  1924,  inclusive.  Working 
models  of  inventions  in  various  indus¬ 
tries,  including  heating  and  ventilating, 
will  be  displayed  during  the  exposition. 
All  proposed  displays  will  be  subject 
to  approval  by  the  Institute  as  it  is 


desired  to  show  only  those  things  of 
sound  worth. 

American  Association  of  Oil  Burner 
Manufacturers  held  the  quarterly  meet¬ 
ing  of  its  directors  at  the  Congress 
Hotel,  Chicago,  Ill.,  July  8,  1924.  Ed¬ 
ward  P.  Bailey,  president  of  the  Na¬ 
tional  Airoil  Burner  Co.,  Philadelphia, 
presided.  Chicago  was  selected  as  the 
place  for  the  next  annual  meeting,  to 
be  held  in  April,  1925. 

Builders’  Code,  adopted  by  members 
of  the  Associated  Building  Contractors 
of  Illinois  at  a  district  convention  in 
Pekin,  Ill.,  May  27,  1924,  has  been 
printed  and  circularized  among  the 
State’s  builders.  The  code,  somewhat 
similar  to  that  of  the  Chamber  of  Com¬ 
merce  of  the  United  States,  calls  upon 
all  builders  to  live  according  to  the 
“Golden  Rule.” 

National  Association  of  Master 
Plumbers  has  moved  its  headquarters 
from  Newark,  N.  J.,  the  residence  of 
former  President  Samuel  F.  Wilson,  to 
Cincinnati,  0.,  the  home  city  of  the  new 
president,  John  J.  Vogelpohl.  Head¬ 
quarters  are  at  4125  Hamilton  Avenue, 
Cincinnati. 

Chicago,  Ill. — Work  has  been  started 
on  an  elaborate  recreation  building  for 


Regas  Brothers  and  Peter  Danigeles  to 
be  known  as  Pioneer  Arcade.  A  me¬ 
chanical  ventilating  system  is  one  of 
the  features  of  the  plans  drawn  by 
Architect  Jens  J.  Jensen. 

American  Association  of  Oil  Burner 
Manufacturers,  acting  at  the  request  of 
the  Western  Petroleum  Refiners’  Associ¬ 
ation,  has  named  a  committee  to 
conduct  a  series  of  tests  on  do¬ 
mestic  oil  burners  at  the  experi¬ 
ment  station  of  the  Bureau  of  Mines 
at  Bartlesville,  Okla.  Following  are 
the  meipbers  of  the  committee:  P.  S. 
Russell,  Home  Appliance  Corp.,  St. 
Louis,  Mo.,  chairman;  A.  N.  Eaton, 
Winslow  Boiler  &  Engineering  Cou, 
Chicago;  and  C.  B.  Finnell,  Oliver  Oil 
Gas  Burner  Co.,  St.  Louis,  Mo. 

Better  Trade  Relations  was  the  sub¬ 
ject  of  an  address  delivered  recently  at 
the  Chicago  meeting  of  the  National  Re¬ 
tail  Dry  Goods  Association  by  Alvin  E. 
Dodd,  manager  of  the  department  of 
Domestic  Distribution  of  the  Chamber 
of  Commerce  of  the  United  States.  Mr. 
Dodd  advocated  closer  co-operation  be¬ 
tween  manufacturers,  wholesalers  and 
retailers  in  establishing  ethical  stand¬ 
ards  of  business  practice. 

Better  Homes  in  America  has  issued 


DEPT.  H 


FOR  SUMMER  VENTILATING  JOBS 

Autovent  Fans  are  in  demand  at  this  season  for 
all  jobs  where  it  is  necessary  to  keep  the  units  in 
constant  operation,  because  they  are  durable,  effi¬ 
cient,  neat  appearing  and  quiet  in  operation. 

Autovent  specification  tables  can  be  depended 
upon.  All  listed  air  deliveries  are  the  result  of  ex¬ 
tensive  tests  to  determine  their  accuracy. 

Our  new  Eleventh  Edition  Catalog  is  just  off 
press  with  up  to  date  specifications.  Send  for  a 
copy  for  your  file. 

AUTOVENT  FAN  &  BLOWER  CO. 


Illustriiting:  Af<‘e88ibility  to  Brushes*  and 
Inspection  of  Direct  Current  Motor 


730-738  W.  Monroe  St. 


CHICAGO 
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a  booklet  on  “How  to  Furnish  the  Small 
Home”  treating:  in  detail  the  complete 
furnishing:s  for  a  three-room  house,  a 
five  and  a  seven-room  house.  It  is  sold 
on  application  to  the  headquarters  1653 
Pennsylvania  Avenue,  Washington,  D. 
C..  for  25  cents,  the  cost  of  the  publica¬ 
tion. 

National  Safety  Council,  168  North 
Michigan  Avenue,  Chicago,  Ill.,  has  is¬ 
sued  pamphlet  No.  61,  entitled  “Me¬ 
chanical  Refrigeration,”  describing  the 
dangers  of  such  equipment  and  the 
methods  of  lessening  that  hazard. 

Chamber  of  Commerce  of  the  United 
States  has  issued  a  revised  edition  of 
a  pamphlet  on  retailers’  expenses.  The 
first  edition  attained  a  distribution  of 
60,000  copies.  The  book  points  out  the 
gross  margin  common  in  the  various 
trades,  thus  permitting  the  retailer  to 
better  adjust  his  expenses  and  profits. 

Percy  Nicholls,  who  has  been  associ¬ 
ated  for  the  past  year  with  the  Re¬ 
search  Laboratory  of  the  American 
Society  of  Heating  and  Ventilating  En¬ 
gineers,  has  joined  the  staff  of  the  Fuel 
Section  of  the  Bureau  of  Mines. 

James  A.  Donnelly,  treasurer  of  the 
Donnelly  Systems  Co.,  New  York,  has 
the  sympathy  of  his  many  friends  in 
the  death  of  his  wife  in  New  Haven, 
Conn.,  recently.  Mrs.  Donnelly  had 
long  been  ill. 

D.  M.  Nesbit,  for  many  years  treas¬ 
urer  of  the  National  Association  of 
Master  Heating  and  Domestic  Engi¬ 
neers,  with  headquarters  in  London, 


England,  and  who  is  known  to  many 
American  heating  engineers  and  con¬ 
tractors,  was  the  recipient  of  a  silver 
salver,  in  recognition  of  his  services, 
at  a  dinner  in  London,  commemorating 
the  twenty-first  anniversary  of  the 
founding  of  the  association.  The  pre¬ 
sentation  was  made  by  the  Lord 
Mayor  of  London  who  spoke  of 
the  fact  that  Mr.  Nesbit  was 
largely  instrumental  in  organizing 
the  association,  which  has  a  status 
in  England  similar  to  that  of  the  heat¬ 
ing  contractors’  association  in  the 
United  States.  Mr.  Nesbit  was  the  first 
president  of  the  association  and  has 
been  its  treasurer  ever  since. 


Manufacturers’  Notes 
Heat  Equipment  Corporation,  Lin¬ 
coln,  Neb.,  announces  the  following  elec¬ 
tion  of  new  officers:  F.  Pace  Woods, 
formerly  general  manager,  president 
and  W.  H.  Johnson,  secretary.  L.  W. 
Kline  was  re-appointed  sales  manager. 
H.  L.  Decker,  of  the  American  Society 
of  Mechanical  Engineers,  has  become 
associated  with  the  company  for  the 
purpose  of  making  tests  of  the  com¬ 
pany’s  oil  heating  products. 

Johnson  Fan  &  Blower  Co.,  Chicago, 
Ill.,  has  removed  to  its  new  address  at 
169  North  May  Street,  Chicago. 

American  Radiator  Co.,  New  York, 
announces  the  appointment  of  Homer 
R.  Linn,  for  some  years  engineer  of 
the  Chicago  branch,  as  engineer  of  the 
western  executive  department  of  the 
company.  Mr.  Linn  will  continue  to 


maintain  headquarters  in  the  Ameri¬ 
can  Radiator  Co.,  building,  820  South 
Michigan  Avenue,  Chicago. 

Atmospheric  Conditioning  Corpora¬ 
tion,  Philadelphia,  Pa.,  has  moved  its 
New  York  offices  from  room  619  to 
room  623  Singer  Building. 

Advance  Boiler  Company,  New  York, 
whose  president,  Henry  Lipkemann  died 
recently,  has  reorganized  with  new  of¬ 
ficers  and  increased  capitalization. 
Henry  Dunkak  is  the  new  president. 
Other  officers  are:  Joseph  Paterno, 
vice-president;  Charles  Hensle,  treasur¬ 
er,  and  William  Dunkak,  secretary. 
Plans  are  under  way  for  extensive  im¬ 
provements  at  the  company’s  Pough¬ 
keepsie,  N.  Y.,  plant. 

A.  H.  Wolff  Gas  Radiator  Co.,  New 
York,  announces  the  appointment  of 
H.  Leigh  Whitelaw  as  general  manager. 
Mr.  Whitelaw,  who  was  connected  with 
the  American  Radiator  Co.,  for  four¬ 
teen  years  and  has  been  closely  associ¬ 
ated  with  the  development  and  sale  of 
gas-fired  boilers  and  gas-fired  steam 
radiators  since  the  World  War,  when 
he  served  with  the  British  Royal  Air 
Force,  joined  the  Wolff  Company  last 
fall  as  manager  of  the  boiler  depart¬ 
ment. 

National  Airoil  Burner  Co.,  Philadel¬ 
phia,  Pa.,  has  increased  its  stock  from 
$75,000  to  $1,000,000  to  provide  for  in¬ 
creased  production.  John  F.  Straitz  is 
president  of  the  company  and  Edward 
B.  Bailey,  president  of  the  American 
Association  Oil  Burner  Manufacturers, 
is  treasurer.  Other  officers  are:  R.  B. 


Hot  Blast  Heating  Perfected  by  the 
Lyon  Interlocking  Heaters 


Their  many  superior  features 
recommend  them  to  the 
heating  expert 

The  Lyon  Interlocking  Heaters  are 
built  in  small  sections  of  eight  one 
inch  pipes  with  Headers  and  Base, 
put  together  by  Hydraulic  pressure 
without  threads.  The  Sections  are  as¬ 
sembled  with  exra  heavy  Right  and 
Left  Nipples.  The  Headers  and 
Bases  are  made  interlocking  which  al¬ 
lows  for  close  assembling  and  the 
staggering  of  all  pipes  in  the  com¬ 
pleted  Heater. 

Thousands  of  feet  in  daily  use  under 
pressure  up  to  100  lbs. 

Some  Territory  Still  Open  to 
Reliable  Agrents 

Send  for  descriptive  circular  and  inform 
mation  regarding  Heaters  for 
all  purposes 

These  Heaters  are  made  in  the  following  sizes: 
60"  70"  80"  90"  100"  110" 

15.2  17.5  19.8  22.1  24.4  26.7 


LYON  PRODUCTS  COMPANY,  Inc.,  312-3I6  Union  Park  Court,  CHICAQO,  ILL. 
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You  can  depend  on  what*s  inside 


The  insulation  of  underground  pipe  lines  should  be  a 
“once  and  for  alP*  sort  of  a  job — it’s  there  to  stay. 
Hence  the  importance  of  knowing  that  the  job  has 
been  done  right,  that  the  materials  are  the  best,  and  that 
the  builder  is  responsible. 

Depend  on  Johns-Manville  on  all  three  counts.  The 
fact  that  we  have  been  successful  in  insulation  work  for 
over  fifty  years  means  something. 

JOHNS' MAN VILLE  Inc.,  292  Madison  Avenue,  at  41st  Street,  New  York  City 

Branches  in  62  Large  Cities 

For  Canada:  CANADIAN  JOHNS-MANVILLE  CO..  Ltd.,  Toronto 


Asbestos 


Mad  it,  anted  product, 
INSULATION 
•  BRAKE  UNINCS 
ROOFINGS 
k  PACKINGS  j 
k  CEMENTS  / 

IV  / 
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Underground  System  of  Insulation 


LEHIGH 

MULTIBLADE 

FANS 

FOR  HEATING 
AND  VENTILATING 


\]^HERE  large  volumes  of  air  are  to 
be  handled  at  comparatively  low 
pressures  such  as  in  heating  and  venti¬ 
lating  systems  LEHIGH  Multiblade 
Fans  are  guaranteed  to  be  equal  to,  if 
not  superior  to,  any  other  fans  on  the 
market. 


PUBLIC  SCHOOL  No.  62,  BRONX.  New  York  City,  N.  Y. 
0»«r  one  Hundred  Lehigh  Fane  are  tnetalled  %n  New  York  City  Schoole 
Engineers — New  York  Board  of  Education. 

Contractors— Federal  Heating  Co.,  New  York  City 


HERSH  BROTHERS  CO 


ALLENTOWN,  PA, 
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Dutt,  vice-president  and  David  W.  C. 
Rossett,  secretary. 

International  Heater  Co.,  Utica,  N. 
Y.,  recently  awarded  prizes  for  the  best 
discourse  submitted  on  relative  types  of 
boilers.  First  prize,  a  Hamilton  watch, 
was  awarded  to  P.  G.  Langley,  Langley 
Sales  Co.,  Greensboro,  N.  C.;  second 
prize,  a  traveling  bag,  was  won  by  H. 
W.  Swartwout,  and  third  place,  with 
a  brief  case  as  the  award,  went  to 
F.  R.  Butters,  of  the  company’s  engi¬ 
neering  department. 

Wolff  Mfg.  Corp.,  Chicago,  Ill.,  an¬ 
nounces  the  appointment  as  manager 
of  its  heating  sales  department  of 
David  H.  Cuyler,  formerly  of  the  A.  Z. 
Price  Co.,  of  Charlotte,  N.  C. 


Central  Station  Heating  Notes 

Bronson,  Mich. — The  construction  of 
a  central  heating  plant  to  serve  both 
the  Kalamazoo  State  Hospital  and  the 
Western  Michigan  Normal  school,  to 
cost  about  $276,000,  has  been  authorized 
by  the  State  Administration  board. 

Cleveland,  O. — The  Cleveland  Elec¬ 
tric  Illuminating  Co.,  Cleveland,  0.,  is 
to  construct  a  huge  central  steam  heat¬ 
ing  station  near  the  lake  front  at  Lake¬ 
side  and  Hamilton  Avenues  N.  E.  and 
East  20th  Street.  The  station,  accord¬ 
ing  to  the  company,  ultimately  will 
have  a  capacity  of  50,000  horsepower 
and  will  cost  with  main  extension,  ap¬ 
proximately  $3,500,000. 

New  York  Steam  Corporation,  New 
York,  is  planning  to  enlarge  its  terri¬ 


tory  by  connecting  its  steam  distribu¬ 
tion  system  to  the  power  stations  of 
the  New  York  Edison  Company.  An 
agreement  to  this  effect  was  made  re¬ 
cently  whereby  the  steam  company  will 
purchase  from  the  Edison  Company 
large  quantities  of  steam  for  distribu¬ 
tion  in  the  Forty-second  Street  district, 
including  Times  Square  and  Grand 
Central  Terminal  sections.  Additional 
stock  of  the  New  York  Steam  Corpora¬ 
tion  will  be  sold  to  finance  the  exten¬ 
sion.  Figures  showing  the  expansion  of 
the  Corporation’s  business,  furnished  by 
President  James  D.  Hurd,  show  that  for 
the  calendar  year  1921  the  corporation 
sold  2,723,944,000  lbs.  of  steam;  in  1922, 
3,065,521,000  lbs.;  in  1923,  3,660,885,000 
lbs.;  and  for  the  twelve  months  ending 
May  21,  3,760,466,000  lbs. 


o 

PRESSURE 
REGULATORS 
for  STEAM 
HEATING 
SYSTEMS 

E 

Class  "QH"  R 

Class  “Q" 

There  is  nothing  intricate  about  these  valves — indeed,  very 
simple  to  install  and  adjust.  Absolutely  reliable  and  accu¬ 
rate  for  any  delivery  pressure  between  atmosphere  and  15 
lbs.  maximum.  The  “standard”  of  many  heating  contrac¬ 
tors,  for  over  twenty-five  years.  Installed  properly  “Foster” 
guarantees  results. 

FOSTER  ENGINEERING  CO., 

NEWARK,  N.J. 

Heating  and  Ventilation 
STANDARD  DATA  SHEETS 


B.  T.  U.  Losses 
Ducts  and  Flues 
Chimneys 
Fittings 
Pipe  Covering 


SOME  SUBJECTS 

Flow  of  Steam  in  Pipes 
One  Pipe  Steam  Systems 
Vacuum  Heating  Systems 
Vapor  Heating  Systems 
Gravity  Water  Heating 


280  Sheets  Covering  26  Important  Subjects 
Price  5  Cents  per  Sheet 


Send  for  folder  giving  full  list  and 
special  prices  on  sets  and  folder 


HEATING  AND  VENTILATING 
MAGAZINE  CO. 

1123  Broadway,  New  York  City 
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Illustration  shows  6"  No.  930  Syl¬ 
phon  Temperature  Regulator  instal¬ 
led  on  hot  water  storage  tank  in 
Stadium  of  University  of  Pennsyl¬ 
vania. 


.Architects:  Day  &  Klauder 
Consulting  Engineer-.  II.  T.  Campion 
Heating  Contractors:  Mechanical 
Equipment  , Co.,  Phila. 


Storage  4000  gallons,  [hourly  heating 
capacity  7500  gallons,  steam  at  25  lbs. 


Chart  shows  6^ 
valve  size  needed 


Every  heating  engineer  will  recognize  the  efficiency  and  thorough  serv¬ 
ice  of  The  Fulton  Compariy  in  compiling  and  distributing  this  valuable 
chart  for  determining  valve  sizes.  You  may  have  one — it’s  free,  and 
may  be  obtained  from  any  one  of  the  30  Fulton  sales  offices  located 
at  strategic  points  over  the  coimtry. 

Don*t  decide  on  size  of  Regulator  by  size  of  pipe  line 

Too  large  a  regulator  not  only  costs  more,  but  often  cracks  valve  for 
small  opening,  and  may  result  in  wire  drawn  valve  seat. 

Sylphon  Regulators  are  made  in  valve  sizes  to  8” 

No  other  Regulators  are  made  in  and  54"  valve  sizes,  and  none  can 
use.  as  all  Sylphon  Temperature  Regulators  do,  the  famous  seamless 
Sylphon  Bellows  as  their  expansion  member.  The  Sylphon  Bellows 
and  the  patented  trapped  vapor  feature  make  Sylphon  Regulators  the 
most  accurate  and  durable  temperature  control  instruments  on  the 
market,  and  at  the  same  time  provide  them  with  the  power  for  self 
operation.  No  other  mechanism  is  required.  The  Regulator  is  com¬ 
plete  as  you  see  it  here.  Do  not  accept  imitations. 


Ask  for  Bulletin  and  Chart  WTR-103 


KNOXVILLE,  TENNESSEE 
New  York  Chicago  Detroit  Boston  Philadelphia 
Representatives  in  all  Principal  Cities 

European  representatives:  Crosby  Valve  &  Canadian  representatives:  Darling 
Engineering  Co.,  Ltd.,  41-42  Foley  Street,  Bros.,  Ltd.,  120  Prince  Street, 
London,  W.  I.,  England.  Montreal,  Canada 


No.  930  (.lever  type)  Sylphon  Tempera¬ 
ture  Regulator  for  Control  of  Liquids 
Also  No.  931  Spring  type. 
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New  Incorporations 

Ohio  State  Supply  Co.,  Youngstown, 
0.,  capital  $60,000  to  conduct  a  heating 
and  plumbing  supply  business.  Incorpo¬ 
rators:  H.  J.  Welsh,  J.  L.  Deibel  and 
J.  I.  Zimmer. 

Warner  Oil  Burner  Sales  Corporation, 
Hartford,  Conn.,  capital  $50,000.  In¬ 
corporators:  Charles  W.  Saunders,  C. 
H.  Weir  and  A.  S.  Entress. 

Federal  Burner  Mfg.  Co.,  Bridgeport, 
Conn.,  capital  $15,000  to  manufacture 
oil  burners  and  accessories.  Incorpo¬ 
rators.  John  D.  Slady,  Frank  H. 
Derby  and  Joseph  V.  O’Connell. 


Contracts  Awarded 
Gillis  &  Geoghegan,  533  West  Broad¬ 
way,  New  York,  heating  and  ventila¬ 
tion  for  the  new  $6,000,000  Municipal 
building  for  the  Borough  of  Brooklyn, 
Joralemon  and  Court  Streets,  for  $222,- 
340. 


Advertisements  under  this  heading,  $2.00  per 
inch,  payable  in  advance.  A  1-in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  preceding  date  of  issue. 

POSITION  WANTED.— E  x  p  e  r- 
ienced  heating  engineer  seeks  position. 


with  opportunity  to  take  charge  of 
heating  work  either  field  supervision, 
engineering,  or  both.  Can  bring  infor¬ 
mation  on  entirely  new  system  of  great 
value  in  factories.  Salary  and  com¬ 
mission  considered.  Address  Box  81, 
care  of  Heating  and  Ventilating  Maga¬ 
zine. 

POSITION  WANTED.— Graduate 
M.  E.,  with  twenty  years’  experience 
operating  public  utilities  and  as  super¬ 
intendent  of  heating  department,  de¬ 
sires  connection.  Can  manage  electric 
and  heating  properties.  Address  Box 
82,  care  of  Heating  and  Ventilating 
Magazine. 


The  J© 

Turbo  Atomizer 


The  Turbo  Atomizer  is  the  heart  of 
Bay  ley  Air  Washing  Systems.  It  does  away 
with  multiple  orifice  sprayers  which  are 
easily  clogged  and  which  produce  a  spray 
not  altogether  free  from  hoies. 

It  operates  with  low  current  consump¬ 
tion  and  at  very  low  water  pressure,  throw¬ 
ing  an  even,  finely  divided  spray  radially 
against  the  walls  of  the  washing  chamber. 


Three  Types  are  Built  Around  this  Principle 

o  For  washing  and  humidifying  (cleaning). 

The  Type  “A”  Washer  is  installed  where  cleaning  is  the  primary  consideration.  It 
uses  the  water  over  and  over,  and  removes  98%  of  foreign  matter  from  the  air.  Humidity  may  be 
added  as  desired. 

»  For  washi  g  and  de-humidifying  (cooling).  For  cooling  air,  the  cleaning  being  in¬ 
cidental,  Type  “B”  Washer,  consisting  of  tandem  sprays,  is  installed,  and  is  capable 
of  bringing  the  temperature  of  the  entering  air  practically  to  the  water  temperature. 

For  washing  without  humidifyin *  (drying).  Where  clean  air  for  drying  processes 
must  be  obtained  without  increasing  its  humidity,  the  Type  “C”  Washer  is  installed, 
using  a  special  washing  emulsion. 


Manufacturing  Company 

74-2  Greenbush  Street 

MILWAUKEE 


